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Effective Chemotherapy in 


WU BAR COLOSIS 


Dihydrostreptomycin or Streptomycin, used 
alone or in combination with para-amino- 
salicylic acid, is recognized as a valuable and, 
in some instances, an essential adjuvant in 
the treatment of selected types and stages of 
tuberculosis. 


Para-aminosalicylic acid is capable of in- 
hibiting or significantly delaying the emer- 
gence of bacterial resistance to streptomycin 


or dihydrostreptomycin. 


These drugs are not to be regarded as sub- 
stitutes for traditional therapeutic methods. 
Rather, they serve best when properly inte- 
grated with bed rest and, where necessary, 


collapse measures or other forms of surgery. 
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CUTS CORRECTLY AT... 


A tly Ang C 


Because of its unique all-belly shape, the 
Beaver-DeBakey Blade may be used in any posi- 
tion —for greater convenience and _ increased 
efficiency. It is not a wafer blade —is strong, 
rigid and solid (has no weakening hole); will not 
weave in an incision, nor break even in orthopedic 
surgery. Like all other Beaver Blades, this design 
fits all Beaver stainless steel handles. Made and 

guaranteed by the Rudolph Beaver Company, 
J Waltham 54, Mass., U.S.A. 
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7 Only Rudolph Beaver Surgical Knives have 
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EVALUATION OF THE DEEP VEINS FOLLOWING 
PREVIOUS THROMBOPHLEBITIS 


JOSEPHUS C. LUKE, M.D., F.R.C.S. (Eng., Can.) 
MONTREAL, CANADA 


) neat the addition of anticoagulant therapy and the judicious 
use of vein interruption, thrombophlebitis of the deep veins of the 
leg is still a major problem. ‘This condition not only is an immediate 
danger but in subsequent years gives rise to many complications which 
are most difficult to treat. There appears to be a scarcity of knowledge 
of what happens to the deep veins after such a lesion and especially of 
what the condition of the venous return is many years later. 

In an attempt to shed some light on this problem, 28 cases from 
the inpatient and the outpatient services of the Royal Victoria Hospital 
have been investigated by means of retrograde venography of the deep 
veins of the leg. All the patients had a history of previous deep thrombo- 
phlebitis present from 2 to 25 years previously, and all had one or more 
of the complications of the postphlebitic leg comprising edema, ulcera- 
tion, eczema, indurations and pigmentation. Retrograde venography 
was chosen rather than the usual pronate method as it gave a better visu- 
alization of the vein, the collaterals and the efficiency of the valvular 
mechanism. .\ successful injection was accomplished in 18 persons, and 
in the remainder the injection was technically imperfect or the common 
femoral vein could not be found by venipuncture. Of the 6 patients 
in whom the vein could not be found, + were subjected later to explora- 
tion of the upper femoral vessels to determine the reason and to assess 
the late pathologic damage. 

Subsequent to a group of venographic studies of normal veins (fig. 1), 
the comparison with the postphlebitic series revealed definite changes in 


the latter. These changes consisted of loss of function or of actual 


disappearance of the valves of the deep veins, allowing retrograde filling 


of the vein frequently to well below the knee. Twelve of the venograms 

fell into this group (fig. 2). Irregularities of the lumen of the main 

vein indicating recanalization of the thrombus were seen in 6 cases 

(fig. 3). In practically every venogram there was evidence of dilatation 
From the Surgical Service, Royal Victoria Hospital 


Read at the Seventh Annual Meeting of the Central Surgical Association. 
Chicago, Feb. 17, 1950 
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Fig. 1.—Retrograde venogram of a normal femoral vein showing competency 
of all valves except for one small branch. 


Fig. 2.—Mild postphlebitic damage with valve stations still present but incompe- 
tent, allowing complete retrograde filling. 
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and tortuosity of the collateral venous channels. All these changes were 
not unexpected, but the point we wish to emphasize is that the degree 
of venous changes seen, from that of valvular damage to that of almost 
complete obliteration, seemed to have little bearing on the occurrence, 
degree and extent of the postphlebitic complications. The person with 
minimal venous damage cogld have just as bad a leg as the one with 
almost complete venous obliteration. In the 4 patients whose femoral 
vein could not be reached by venipuncture and in whom the femoral 


veins were explored, the reason was obvious inasmuch as the super- 


ficial femoral vein and, to a lesser extent, the common femoral vein were 
found to be a white solid fibrotic cord with marked perivenous fibrosis 


Fig. 3—A, complete loss of valvular function and partial recanalization of the 
femoral vein. Dilated tortuous tributaries and an incompetent varicose saphenous 
vein are present. 8B, the superficial femoral vein is completely occluded. The 
profunda vein shows retrograde filling. C, slight recanalization of an occluded 
superficial femoral vein. The profunda vein is competent. 


and a lumen which showed tiny channels in a mass of organized thrombus 
(fig. 4). Again, in these patients the postphlebitic complications were 
as severe as in those with minimal venous damage. 


COMMENT 
I should like to emphasize this point in consideration of the present 
vogue of ligation of the deep vein in the treatment of these complications 
In 10 of the cases in this series, therefore, nature had produced a partial 
or complete blockage of veins early in the course of this disease and yet 


the patients had the complications seen in those whose veins remained 
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patent. I believe that ligation of deep veins is consequently not an 
acceptable procedure and that the transmission of increased venous 
pressures down the valveless vein from increased intra-abdominal pres- 


sure plays little part in the formation of postphlebitic complications. 


Fig. 4.—Photomicrograph of a section of superficial femoral vein showing com 
plete occlusion by organized thrombus Minimal evidence of recanalization is 
present 


rhe improvement occasionally seen following this procedure of vein 
ligation could be subsequent to the periarterial sympathectomy which 
of necessity is done on the femoral artery when it is freed and retracted 


to expose the vein. This is not to say that venous stasis does not occur. 
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Stasis is obviously present when a postphlebitic leg is dependent, but 
it results from the initial damage to both the main trunks and the smaller 
branches and I fail to see how ligation of the femoral vein wi!l aid such 
a state of affairs. 

In regard to the etiology of postphlebitic complications I should like 
to reemphasize the original observation of Homans concerning the part 
played by associated lymphatic blockage. Surgeons who have done any 
number of femoral vein ligations either prophylactically or for phlebo- 


thrombosis have noticed the large lymphatic channel coursing on the 


anterior aspect of the femoral vein. On one occasion I inadvertently cut 


this vessel and noted the lymph spurt to the height of an inch. In acute 
thrombophlebitis, with its marked inflammatory involvement of the vein 
wall and the perivenous structures, the lymphatic trunks are invariably 
involved in inflammatory and, later, scar replacement. This was well 
seen in the + cases in which these lymphatic trunks were searched for 
but could not be identified. 

It is the belief that no one factor causes postphlebitic complications. 
The edema resulting from chronic lymphatic obstruction and venous 
retardation gives a fertile soil for the ill effects and the perpetuation 
of organisms gaining entrance to this devitalized tissue. 

In respect to treatment, therefore, the correction of chronic edema 
by means of either postural drainage of the leg or good compression 
bandages is the most important point. Active exercises of the leg are 
obligatory to promote improved lymphatic and venous return. In the 
great majority of cases healing can be brought about by such conserva- 
tive therapy. Surgical therapy will be an aid in the healing in some 
instances, and my associates and | routinely correct any associated 
varicose veins which show reverse flow on standing as evidenced by a 
positive Brodie-Trendelenburg reaction. These veins add to venous 
stasis and are a detriment and not a compensatory mechanism, as most 
persons believe. A few patients show evidence of sympathetic over- 
activity as manifested by a cool moist foot, decreased oscillometric read- 
ings and especially severe burning pain in the ulcer area. Healing will 
be accelerated by lumbar sympathectomy. Others have had an ulcer 
for so many years that local fibrosis and devitalization are severe. 
Excision and skin grafting are of benefit to these patients. 

In conclusion, I should like to emphasize the fact that no matter 
whether conservative or surgical treatment is used, no change has been 
affected in the underlying cause of postphlebitic complications and 
recurrence will be inevitable unless the patient is impressed with the 
fact that he or she has a permanently damaged leg which will be a 


constant source of grief unless care is taken. All our patients are given 
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a careful explanation of their condition and well coached in a series of 
instructions which have been labeled “The new way of life” for the 
after-care of their legs. The instructions are as follows: 

1. Wear your elastic stocking from the time you get out of bed 
until you retire, with the exception of bath time. The stocking should 
be renewed every three months, and it is best to have two stockings that 
can be alternated for cleaning purposes. 

2. Do not stand for more than thirty minutes without sitting down 
for fifteen minutes and elevating the leg on another chair. When 
standing, get into the habit of flexing the toes in your shoes and 
frequently rising on tip toes. 

3. Plan your day so that you can lie down for two to three half hour 
periods and elevate your leg to a 45 degree angle. The back of a small 
straight backed chair is useful for this purpose. 

4. Whenever you sit down, elevate your leg on a foot stool, chair 

r sofa. 

5. At night raise the foot of the bed on blocks about six inches. 

6. Apply a bland cold cream to the affected skin at night about every 
second day. 

7. Avoid irritation to the involved leg, especially in respect to sun- 
burn and hot water bottles. 

8. Be extremely careful to prevent bumping, bruising or scratching 
the affected leg. 

SUMMARY AND CONCLUSIONS 
1. Retrograde venograms of the deep veins of the leg were success 


fully made on 18 patients who had had previous deep thrombophlebitis. 


Changes were seen varying from valvular damage to complete occlusion 


of the vein. 


2. The degree of postphlebitic complications has no relation to the 


degree of vein obliteration, and the opinion is therefore expressed that 
the present vogue of ligation of deep veins is unsound. 

3. A brief discussion is given of the etiologic points of postphlebitic 
complications along with an outline of treatment. 

+. Emphasis is laid on the fact that no matter what therapy is used, 
the underlying factors in postphlebitic complications have not been cor 
rected and continued care of the leg is an absolute necessity. Instructions 


to this end are outlined 





CHRONIC OCCLUSION OF THE BIFURCATION OF THE AORTA 


ALVIN B. ORTNER, M.D. 
AND 
R. ARNOLD GRISWOLD, M.D. 
LOUISVILLE, KY. 


CCLUSION of the terminal aorta may occur suddenly as a result 
of a saddle embolus or may occur gradually as a result of progres- 
sive thrombosis. Acute embolic occlusion is more frequent’ and more 
dramatic than is gradual thrombotic occlusion and its diagnosis more 
easily made. The insidious nature of occlusion by thrombosis and 
the unawareness of many clinicians that the aortic bifurcation may be 
completely obstructed without death or rapid gangrene of the lower 
extremities have prevented the recognition of many cases. Unfortu- 
nately, the patients, like those with other chronic occlusive arterial 
diseases, may live for months or years in suffering and disability. 
Recent articles by Leriche and Morel? and Elkin and Cooper * have 
pointed out that this syndrome has a fairly typical chain of signs and 
symptoms, and, if kept in mind, the diagnosis is not difficult. 


INCIDENCE 
The infrequency of thrombotic occlusion of the aorta is reflected 
in the dearth of reported cases. Welch ™ in 1898 reviewed the literature 
and was able to find only 14 cases of occlusion of the aortic bifurcation 
which could be considered thrombotic in nature. In a study of 6,547 
autopsies by Siegel and Garvin,‘ 11 cases of thrombotic occlusion were 


found. Other autopsy studies ° have shown a similar low percentage. 


From the Department of Surgery, University of Louisville School of Medicine 
Read at the Seventh Annual Meeting of the Central Surgical 
Chicago, Feb. 17, 1950. 


Association, 


1. (a) Welch, W. H.: Thrombosis and Embolism, in A System of Medicine, 
edited by Thomas C. Allbutt, London, Macmillan & Co., 1899, vol. 7, pp. 273-279 
(b) Greenfield, I.: Thrombosis and Embolism of the Abdominal Aorta, Ann. Int. 
Med. 19:656-668, 1943. 

2. Leriche, R., and Morel, A.: The Syndrome of Thrombotic Obliteration 
of the Aortic Bifurcation, Ann. Surg. 127:193-206, 1948. 

3. Elkin, D. C., and Cooper, F. W., Jr.: Surgical 
Thrombosis of the Aorta, Ann. Surg. 130:417-427, 1949. 

4. Siegel, M. L., and Garvin, C. F.: Thrombosis and 
Abdominal Aorta, Ohio State M. J. 37:750-751, 1941 


Treatment of Insidious 
Embolism of the 


5. Gross, H., and Philips, B.: Complete Occlusion of the Abdominal Aorta, 
Am. J. M. Sc. 200:203-208, 1940. Lueth, H. C.: Thrombosis of the Abdominal 
Aorta, Ann. Int. Med. 13:1167-1173, 1940. Greenfield..» 
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This disease appears to be more prevalent in the male than in the 
female. Greenfield *® reported the ratio of males to females to be 
approximately 2 to 1. Leriche’s series consisted mostly of males. In 


a recent excellent report of 10 cases by Elkin and Cooper all the patients 


were white males. Six similar cases were reported in the discussion 
of this paper. Four of these were presented by Holman.® In three 
the disease was present in females, while the sex was not given in the 
fourth. The other two patients * were both males. 

The three patients in the present report are white males. 

Thrombotic occlusion of the aortic bifurcation has been reported in 
all age groups, that appearing in infancy and childhood being associated 
with infection.s lLeriche’s patients were adults, the youngest being 
29 years old. The average age of Elkin’s patients was 56.5 years, the 
youngest being 45 and the oldest 64. Our patients have an average age 
of 53 years, the youngest being 47. 


PATHOLOGIC PROCESS 

The underlying cause of thrombosis of the terminal aorta is athero- 
sclerosis of the aorta and the iliac arteries. The aortic bifurcation is 
the site where this lesion is most intensified. Atherosclerotic plaques 
and intimal ulceration provide an ideal situation for the formation of 
a thrombus. The thrombus may arise in the aorta and grow distally 
or may form in one iliac artery and extend proximally to the bifurcation. 
It then impedes and slowly obstructs the flow of blood to the opposite 
side. The final result is obliteration of both iliac arteries and the 
terminal aorta. 

In one of our cases (M. E.) the arteriosclerotic process appeared 
much more advanced in the iliac arteries than in the aorta (fig. 1). 
\lthough there was some calcification in the aorta, it was much more 
pronounced in the iliac vessels, and the ratio of the thickness of the wall 
to the diameter of the lumen was greater (fig. 2). These arteries 
were the consistency of an electrical cord, while the aortic wall was 
relatively soft. 

In our third case the left iliac artery was completely occluded, and 
the lumen of the right iliac artery at its proximal end was narrowed 
In this case the left iliac artery had the same corded consistency (fig. 3) 

6. Holman, E., in discussion on Elkin and Cooper. 

7. Gage, I. M., in discussion on Elkin and Cooper. Freeman, N. E., in 
discussion on Elkin and Cooper.® 

8. Moschcowitz, E.: Thrombosis of Aorta and Both Iliac Arteries Following 
Streptococcus Infection of the Umbilical Cord, Proc. New York Path. Soc. 14:21, 
1914; cited by Rothstein. Wheler, E. G.: Thrombosis of Aorta and Iliac Vessels 
Following Pneumococcal Infections of Umbilicus, Canad. M. A. J. 11:532, 1921. 
Rothstein, J. L.: Embolism and Thrombosis of the Abdominal Aorta in Infancy 
and in Childhood, Am. J. Dis. Child. 49:1578-1606 (June) 1935. Bodeff, D.: 
Monatsschr. f. Kinderheilk. 71:169, 1937; 


cited by Gross and Philips.® 
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Fig. 1 (case 2).—Resected terminal aorta. 
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Fig. 2 (case 2).—A, cross section of aorta showing the thrombus. B, cross 
section of left iliac artery. 
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Frequently there is intense periarteritis which causes the affected 
vessels to be densely adherent to the surrounding structures. In the 
two cases in which we excised segments of the vessels we found some 
evidence of periarteritis, but the adhesions were not dense and dis- 
section was not difficult. 

The height of extension of the thrombosis is probably dependent on 
the site of origin and the age of the lesion. In one of our cases the 
thrombus extended to the bifurcation and in another 2 to 3 cm. above 
the bifurcation, and in one it extended just below the renal arteries. In 
this case the inferior mesenteric artery was found completely obliterated. 


i ni 


EMM wae? 


Fig. 3 (case 3).—A, resected left iliac artery. B, cross section of left iliac artery. 


SYMPTOMATOLOGY AND DIAGNOSIS 

"he typical symptomatology is (1) easy fatigability of the lower 
extremities, (2) intermittent claudication, (3) pain in the calves and 
thighs and frequently the hips and the lower part of the back, (4) 
coldness of the feet and (5) in the male the inability to have or maintain 
an erection. 

lhe usual findings on physical examination are (1) absence of 
pulsation in the lower segment of the aorta and the arteries of the lower 
extremities, (2) pallor of the skin of the legs and feet which mav be 


present even when they are dependent, (3) symmetric atrophy of the 
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musculature of the lower limbs (this may be difficult to appreciate as 
both limbs may be affected equally) and (4) trophic changes of the skin 
and gangrene, which are late and are usually terminal findings. 

The oscillometric index is zero at all levels in the lower extremities. 
We have had no experience with ballistocardiography. This procedure 
was carried out by Elkin in his cases, and. a characteristic curve was 
found in patients having occlusion of the terminal aorta. 

Associated with the local changes there may be elevation of the blood 
pressure. 

The diagnosis may be confirmed by aortography. The technic which 
we used was described by one of us (A. B. O.) in a previous publica- 
tion.® Not only does this procedure confirm the diagnosis but it reveals 


the exact level of the proximal extension of the thrombosis. 


PROGNOSIS 

Because of its insidious nature and the ability of collateral channels 
to open and transport a portion of the blood around the obstruction, 
the disease seems to be well borne in some cases for a number of years 
However, its very nature makes the prognosis grave. When gangrene 
occurs, it is not sudden and may be unilateral or bilateral and become 
widespread. Death frequently occurs before the onset of gangrene 
from other complications of arteriosclerosis or from renal failure due 
to obstruction of the renal arteries by the thrombus 


TREATMENT 
Therapy of chronic occlusion of the terminal aorta is based on the 
principles of treatment of other chronic occlusive arterial diseases. The 
treatment of choice would be resection of the obliterated zone and 
restoration of blood flow by means of a graft. This was suggested 


by Leriche in 1923 but is still technically impossible. Present therapy is 


directed toward the improvement of circulation distal to the obstruction 
by release of vasospasm. Lumbar ganglionectomy is the most efficient 
means of reducing vasoconstriction of the collateral channels to and the 
arterial beds of the lower extremities. 

Leriche advocated only bilateral upper or lower lumbar ganglion- 
ectomy until 1946. He felt that upper lumbar ganglionectomy, with 
removal of the first or the first and second ganglions, was the most 
desirable so far as fewer collaterals would be destroyed at operation. 
Also, the lumbar arteries as well as the arteries of the limb would be 


denervated. The disadvantage of a high approach to the lumbar chain 


9. Ortner, A. B.: Abdominal Aortography, South. Surgeon 16:157-167, 1950 
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is the inaccessibility of the thrombosed section of the aorta for study 


or excision. Leriche was of the opinion that lumbar sympathectomy for 


the most part proved satisfactory, especially if performed early. Not 
only was there an increased function of the lower extremities, but in 
some instances there was recovery of sexual ability. Holden ?° in 1946 
reported improvement in two patients treated with bilateral lumbar 
sympathectomy. Of the 10 patients of Elkin and Cooper, three were 
treated with bilateral lumbar sympathectomy and improved. 

Leriche now feels that, when feasible, segmental aortectomy should 
be combined with sympathectomy. This procedure serves a dual purpose. 
It will check the progression of the thrombosis and will also abolish any 
arterioarterial vasoconstrictor reflex. 


REPORT OF CASES 


Case 1—H. C., a 47 year old white man, was admitted to the Louisville 
Veterans Administration Hospital on Feb. 27, 1948, with a complaint of pain in 
the legs on walking. He dated the onset of his illness to January 1943, when he 
was hospitalized for coronary occlusion. After his discharge he began to experience 
bilateral intermittent claudication. In February 1947 he began to suffer from pain 
low in the back and radiating to his thighs, weakness and hypesthesia of his extremi- 
ties. Two months prior to his admission he began to have numbness of the penis, 
testes and perianal region. For eight months he had been unable to have an 
erection. These symptoms gradually progressed, and on his admission he was able 
to walk only 75 to 100 steps before being forced to rest 

Ixamination revealed absence of pulsation of the terminal part of the aorta and 
the artesies of the lower extremities. Oscillometric readings were zero at 
all levels Joth limbs had marked pallor when dependent. The calf and thigh 
muscles appeared slightly atrophic 

An abdominal aortogram (fig. 4) revealed good visualization of the lumbar 
irteries. There was faint visualization of the common iliac arteries. The aorta was 
not filled. This aortogram was not completely satisfactory. 

On April 16, 1948, left lumbar ganglionectomy was performed !! and the aorta 
explored. It was surrounded by old inflammatory reaction, and there was no 
pulsation in the distal 2 cm 

Che postoperative course was uneventful. The day after operation the patient 
had an erection. This was the first in a period of eight months. His exercise 
tolerance increased, and on the tenth postoperative day, while on leave from the 
hospital, he had sexual intercourse for the first time in nine months. 

\ right lumbar sympathectomy was advised, but the patient declined 

He was next seen in the Vascular Clinic on Dec. 15, 1949, 20 months after the 
left lumbar ganglionectomy. His exercise tolerance had increased to three times 
the preoperative level. Only a unilateral sympathectomy had been done, and 
ilthough the sympathectomized leg was warmer than its mate, the patient noticed 
no greater improvement on this side. In June 1949 he had consulted Dr. Louis 
Herrmann and was put on @-estradiol, which he felt had given subjective and 


objective improvement 


10. Holden, W. D. Arteriosclerosis QObliterans of the Abdominal Aorta. 
Arch. Surg. 53:456-461 (Oct.) 1946. 
11. The operation was performed by Dr. Joseph Hamilton. 
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Case 2.—M. E., a 50 year old white man, was admitted to the Louisville General 
Hospital on Aug. 22, 1949, three years and eight months after a previous admission 
for coronary occlusion. After his illness in 1946 he began to experience bilateral 
intermittent claudication, which had become so severe that he had been forced to 
quit work. He further stated that his feet were always cold. He had not noticed 
any changes in the color of the skin of the extremities but thought that the legs 
were smaller and weaker than before. 

Physical examination revealed a blood pressure of 120/65. Pulsation of the 
abdominal aorta was absent. While recumbent the lower extremities were markedly 


Fig. 4 (case 1) Abdominal aortogram. This was not completely satistactory 
Ihe aorta is not visualized, but there is filling of the lumbar arteries 


pallid and remained so when dependent. No arterial pulsations were palpable in 


the lower extremities, and oscillometric readings were zero at all levels. The muscu- 
lature of the lower extremities was flabby, and he was able to walk only about 2( 
yards (18 meters). 

Laboratory data on his admission were within normal limits. The electrocardio- 
gram showed low voltage and a left axis shift. 

An abdominal aortogram (fig. 5) revealed an obstruction to the flow of dye in 
the aorta just below the renal arteries. This roentgen finding confirmed our clinical 


impression of obstruction of the terminal aorta. 
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On Sept. 8, 1949, exploration of the terminal aorta and the iliac arteries was 
done (A. B.O.). No pulsation could be felt distal to the renal branches. Calcium 
plaques were felt in the wall, but on the whole this portion of the aorta felt 
doughy. At the bifurcation there was an abrupt change in the character of the 
wall, the iliac arteries being hard and cordlike. 

Because of the high extension of the thrombus, it was impossible to transect 
proximal to it without interfering with the renal blood supply; hence the aorta 
was divided 2 cm. below the renal branches. The terminal aorta and the iliac 
vessels were resected (fig. 1), and a left lumbar ganglionectomy including the 
second, third and fourth ganglions was done. 


> 


Fig. 5 (case 2).—Abdominal aortogram. There is complete occlusion of the 
aorta just below the origin of the renal arteries. 


On September 26 a right lumbar sympathectomy was performed 

There was subjective relief of pain, and the exercise tolerance, estimated by 
walking, was increased more than five times. Since his discharge, on Oct. 5, 1949, 
the patient has been followed in the Vascular Clinic and has continued to improve. 

Case 3.—R. K. F., a 62 year old white farmer, was admitted to Norton Memorial 
Infirmary on Nov. 1, 1949, because of aching in the left thigh and leg when walk- 
ing. Five years prior to this time he had occlusion of the coronary artery. He 
made a good recovery from this but limited his activity. Two years prior to his 


admission he began to experience pain in his left knee when ambulatory, which 
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would radiate into the thigh and become so severe that he would be forced to stop 
walking. Six weeks prior to admission he began to experience dull pain in the 
left calf. 

Three months prior to his admission similar symptoms appeared in the right 
thigh and knee but to a lesser degree. 

Physical examination revealed the blood pressure to be 160/76. In the recum- 
bent position both feet were pallid. On dependency the right foot slowly became 
pink, but the pallor on the left persisted. There was muscular atrophy of both 
calves and thighs. This was most noticeable in the right calf. However, there 


i 


Fig. 6 (case 3) Abdominal aortogram. The aorta and its major branches 
are well visualized. Calcium plaques can be seen in the wall. There is narrowing 
of the lumen ; ie bifurcation and the proximal end of the right iliac artery 
The left iliac artery is occluded at its origin 


was a congenital anomaly of the right ankle. (The patient stated that this 
extremity had always been smaller.) Arterial pulsation, including that in the 
femoral artery, could not be elicited on the left. On the right the pulsations, 
although diminished, were felt After walking at a normal speed for approxi- 
mately 30 yards (27 meters), the patient was forced to stop because of severe 
pain in the left thigh and calf 

\ diagnosis of occlusion of the left iliac artery, possibly extending to the 


aortic bifurcation, was made 
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Abdominal aortography (fig. 6) revealed good filling of the aorta and its major 
branches. Calcium plaques were seen in its wall. At the bifurcation there was 
narrowing of the lumen and the proximal end of the right iliac artery. The left 
iliac artery was occluded at its origin. This roentgen finding again corroborated 
our clinical impression. 

On Nov. 10, 1949, through a retroperitoneal approach, the aorta and _ iliac 
arteries were explored (A. B. O.). The left common iliac, external iliac and 
internal iliac arteries were hard, cordlike and pulseless. The aortic wall at the 
bifurcation was thickened. Pulsation was present in the aorta and the right iliac 
artery. The left common iliac and the proximal portion of the internal and 
external iliac arteries were resected (fig. 3.4). <A left sympathetic ganglionectomy 
was combined with this procedure 

There was decided subjective and objective improvement in the left lower 
extremity. Exercise tolerance on the fifth postoperative day had increased to 
three times the preoperative level. On November 20 the patient was discharged. 

One month later he was able to walk five times as far as he could prior to 
the operation. For the first time in more than a year he could walk to his barn 
without stopping. 

\ right lumbar ganglionectomy is planned to relieve symptoms which are due 


to the progression of the disease to the opposite side. 
COM MENT 
The three patients presented here had the typical history and 


symptoms of Leriche’s syndrome. The last case was atypical only 


so far as the involvement was not yet bilaterally complete. However, 


if the assumption is correct that the disease may start in one iliac artery, 


slowly ascend until the bifurcation is involved and then gradually occlude 
the opposite side, then this case fits well into the disease pattern. 

All the patients improved after treatment. Although the first patient 
had bilateral involvement and only a unilateral sympathectomy was done, 
which we consider inadequate treatment, he felt so much better that he 
would not consent to further surgical intervention. 

In the two cases in which resection of the involved segment was 
done it was impossible to go above the proximal extension of the 
thrombus. In one it would have interfered with renal circulation, while 
in the other it would have meant impingement on an already narrowed 
aortic lumen. 

\lthough we have tried to follow the tenets set down by Leriche, we 
are not sure that resection of the obliterated zone is essential to obtain 
maximum improvement. There is little reason to believe that section 
proximal to the thrombosis will prevent extension of the clot. 

If, then, resection is only to abolish the arterioarterial reflex which 
may be produced from sympathetic fibers in the wall of the aorta, this 
might be more easily and safely abolished by periaortic stripping. How- 


ever, we feel that lumbar gangiionectomy alone is sufficient. 
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CONCLUSIONS 


1. Chronic thrombotic obliteration of the terminal aorta has been 
discussed. 


2. Three cases of obliteration wth typical histories, physical findings 
and aortograms have been presented. 


3. The result of surgical treatment in these cases has been given and 
discussed. 





LUMBAR SYMPATHECTOMY IN PERIPHERAL VASCULAR DISEASE 


ORMAND C. JULIAN, M.D. 
AND 
ELMER J. SHABART, M.D. 
CHICAGO 


Hilf AMOUNT of arterial obstruction which results from any 
peripheral vascular disease is the sum of the anatomic obstruction 
in the diseased blood vessel plus the constriction resulting from vaso- 
motor impulses. These impulses may be thought of as those which are 
normally present producing normal vascular tone and those which are 
present because of abnormal reflexes. Such reflexes may arise in the 
area of disease in the blood vessels and, after passing through efferent 
and aiferent loops contained within the sympathetic nervous system, 
return to the same vascular bed to produce abnormal vasoconstriction. 
Sy.npathectomy was early used in those forms of peripheral vascular 
disease in which there is a large vasospastic element. The first indication 
for such surgical treatment was considered to be Raynaud’s disease and 
scleroderma. More recently the operative procedure has been used with 
greater acceptance in peripheral vascular conditions in which the amount 
of vasomotor tone, depending on the stage and type of the disease, may 
or may not be greater than usual. Thromboangiitis obliterans (Buerger’s 
disease), in which the primary vascular lesion is ordinarily far more 
inflammatory than that of arteriosclerosis, probably gives rise to a 
greater volume of reflex vasoconstrictor impulses and therefore would 
be expected to be the more favorably affected by sympathectomy. In 
arteriosclerosis, in which the activity of the disease is minimal and local 
vascular irritation might be expected to be least, the number of vaso- 
constrictor reflexes would be lower than in thromboangiitis obliterans 


or Raynaud’s disease. Probably for this reason the acceptance of 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 17, 1950. 
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sympathectomy and the wider utilization of the procedure for arterio- 
sclerosis have been slower than for other conditions. The benefits to be 
gained in cases of occlusive arterial disease through the use of sympathec- 
tomy may be considered as those pertaining to increase in skin circulation 
and those concerned with increase in muscle circulation. The manifesta- 
tions of diminished skin circulation in patients with thromboangiitis 
obliterans or arteriosclerosis are readily recognizable, i. e., the lowered 
temperature of the skin, the tendency to cyanosis and the presence of 


ischemic ulcers or frank gangrene. Diminished muscle circulation pro- 


duces intermittent claudication and certain types of pain at rest. Increase 
in the circulation of the skin is readily demonstrated by the increase in 
the temperature of the skin following sympathectomy. However, increase 
in the volume of muscle circulation following either a sympathetic block 
or sympathectomy is not easily demonstrated. The improvement in 
ability to exercise before pain occurs and the diminution in the severity 
and frequency of night pain after sympathectomy are crude clinical 
criteria on which some conclusions may be based. 

Physiologic evidence pertaining to the function of the sympathetic 
nervous system in muscle circulation indicates that sympathectomy 
should have little effect in increasing muscle arterial flow. Friedlander 
and his co-workers’ demonstrated little rise in temperature of the 
deeper tissues of the lower extremity following perivertebral block and 
concluded that sympathectomy does not increase muscle blood flow. 
The plethysmographic studies of Grant, Pearson and Abramson? have 
led to similar conclusions. Such physiologic evidence indicates that 
although one may expect a varying degree of improvement in the skin 
manifestations of arterial insufficiency a corresponding improvement in 
muscle circulation cannot be depended on. 

However, clinical results have been to the contrary. The reports of 
O'Neil, Telford and Simmons, Eddy and de Takats * show that a majority 
of patients on whom sympathectomy has been performed experience 
an improvement in claudication. Inasmuch as the cases to be reported 
here show a similar favorable response of the claudication and therefore 
of the muscle circulation, some explanation of this divergence between 
clinical experience and physiologic evidence should be sought. In this 
connection it may be pointed out that the principle difference between 


physiologic experiment concerning the plethysmographic and muscle 


1. Friedlander, M.; Silbert, S., and Bierman, W.: Am. J. M. Sc. 199:5, 1940 

2. Grant, R. T., and Pearson, R. S. B.: Clin. Se. 3:119, 1938. Abramson 
D. I.; Zazeela, H., and Marrus, J.: Am. Heart J. 17:206, 1939 

3. O'Neil, E. E.: New England J. Med. 217:828, 1937. Telford, E. D., and 
Simmons, H. T.: Brit. M. J. 1:386, 1946. Eddy, J. P.: Rhode Island M. J 
29:747, 1946. de Takats, G., and Evoy, M. H.: J. A. M. A. 133:441 (Feb. 15) 1947 
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temperature studies and clinical experience concerning the occurrence 
of claudication is that the former is done under resting conditions while 
the latter occurs only during a period of exercise. The question therefore 
arises: Is there a factor concerning the sympathetic nervous system 
which affects muscle circulation to an important degree only with 
exercise? No evidence is available on this point. 

In our attempt to evaluate individual cases on the basis of whether 
or not sympathectomy would be useful, two factors have been borne in 
mind. First, it has been remembered that sympathectomy has no effect 
on the pathologic changes either in diminishing those already present or 
in changing the future course of the arterial disease itself. \We have not, 
therefore, used sympathectomy early in the course of either arterio- 
sclerosis or thromboangiitis obliterans but rather have reserved it for 
those patients in whom relief of symptoms or improvement of circulation 
is needed. Second, the possibility that lumbar sympathectomy may pre- 
cipitate gangrene of the distal part of a severely involved extremity has 
been borne in mind. We believe that this danger may be completely 
eliminated by careful attention to the response "of the skin temperature 
to a lumbar sympathetic block. In certain circumstances the skin 
temperature of the toes or foot drops after a sympathetic block in cases 
of advanced arterial obstruction. Popoff* has suggested that arterial 
blood is shunted from the arterial system directly into the veins through 
the opening up, as a consequence of sympathectomy, of the arteriovenous 
shunts described by Hoyer.’ Alternately, it seems possible that 
the paradoxic fall in the temperature of the skin which sometimes 
follows sympathetic block may be due to the lowering of arterial pressure 
in the distal vessels of the extremity which results from the fact that 
those in the proximal portion are better able to dilate after release from 
sympathetic tonus. Thus, in certain circumstances of distribution of 
organic vascular occlusion, a sort of short circuit in the vascular system 
would occur in the root of the extremity at the expense of the more 
distal parts. 

Lumbar sympathectomy has been used in patients whose skin 
temperatures diminished after sympathetic block when the operation was 
combined with, or soon followed by, an amputation of approximately 
that portion of the extremity in which the temperature fell. 

\ group of 72 consecutive cases in which lumbar sympathectomy 
was performed for peripheral arterial disease at the Hines Veterans 
\dministration Hospital has been studied. Twenty of the patients had 


thromboangiitis obliterans, while 52 had arteriosclerosis. The sym 


4. Popoff, N. W Arch. Path. 18:295 (Sept.) 1934 


5. Hover, H Arch. f. mikr. Anat. 13:603, 1877 
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pathectomies were in the main performed by the retroperitoneal route 
through muscle-splitting incisions made in the upper lateral flank. A few, 
particularly in the group with thromboangiitis obliterans, were performed 
bilaterally in one stage by the transperitoneal route. Spinal anesthesia 
principally was used in the patients with the diagnosis of thromboangiitis 
obliterans, while general anesthesia was preferred for the patients with 
arteriosclerosis. More than half of the patients were subjected to bilateral 
lumbar sympathectomy, principally done in two stages. However, this 
has not been considered in the present report because most of the 
patients had more severe involvement of one side, and the report is 
concerned only with the side of maximum involvement. It is of interest 
to note that in a few of the patients on whom bilateral sympathectomy 
was done in two stages the first complaint of claudication in the side of 
lesser involvement occurred only after the more severely involved side 


had been sympathectomized. It appears that in these patients sufficient 


TABLE 1.—Arteriosclerosis Obliterans 


Improvement No Im 
provement Patients 
Marked Slight or Worse Improved 
Claudication... 2 11 M4 27 5 (49%) 


> 72%) 


Rest pain 52 16 9} 15 
Healed Gangrene 


Ischemic ulcer, pregangrenous 


SKIN.... 


11 


exercise to produce pain on the side less affected was prevented by the 
claudication in the more severely affected extremity. 


ARTERIOSCLEROSIS 

Of the 52 patients with arteriosclerosis, all gave a history of claudi 
cation. At the time of follow-up, one-half to three years after sympathec 
tomy, 11 of these patients claimed that there had been improvement or 
disappearance of claudication. Fourteen of them claimed slight improve 
ment, and 27 had experienced no improvement or were worse. In the 
group of 27 patients are included those who had progressed to the point 
of ischemic ulceration or frank gangrene at the time of sympathectomy. 
These patients had gone beyond the complaint of claudication when they 
were operated on (table 1) 

Pain at rest in one form or another was complained of by all the 
patients with arteriosclerosis. It was difficult to distinguish in this 
group between pain of rest, or night pain, and pain of ischemic neuritis. 
Sixteen of the 52 patients claimed marked improvement in pain at rest, 
21 had slight improvement and 15 showed no improvement or were 


worse. 
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EFFECT OF SYMPATHECTOMY ON ANATOMIC CHANGES 

Eleven of the patients had ischemic ulcers or distinct pregangrenous 
skin lesions. After sympathectomy eight of these lesions healed, while 
three went on to the development of gangrene. Amputation of the 
gangrenous part at the level most favorable was necessary in these three 
cases. 

THROMBOANGIITIS OBLITERANS 

In a group of 20 patients with thromboangiitis obliterans in whom 
lumbar sympathectomies were performed, 16 complained of intermittent 
claudication. Sympathectomy produced considerable improvement or 
relief in six patients, slight improvement in six and no improvement or 
a worsening of the condition in four. In cases of this disease the type 
of spontaneous pain, not related to exercise, can more easily be sub- 
divided into that which is due to inflammatory neuritis and that which 
apparently is muscle pain arising during the period of reduced circula- 


TABLE 2.—Thromboangiitis Obliterans 


Improvement No Im 
No. of “ provement Patients 
Cases Marked Slight or Worse Improved 


Claudication 16 6 6 4 12 (60%) 
Rest pain 15 10 2 3 12 (60%) 
Healed Gangrene 

Uleerations 5 3 


tory activity in rest or sleep. In no instance was sympathectomy success- 


ful in relieving the neuritic pain. It will be noted that sympathectomy is 
not often used in patients who have neuritic pain for two reasons: 1. 
The spontaneous neuritic or inflammatory pain in thromboangiitis 
obliterans occurs during the acute stage of the disease, when sympathec- 
tomy should not be applied. 2. Pain oi this type frequently accompanies 
severe anatomic lesions due to ischemia, which in the main result in the 
necessity for a major amputation. For these sympathectomy is not often 
utilized. In this group of patients with thromboangiitis obliterans on 
whom sympathectomy was done, 15 complained of spontaneous pain 
which apparently was on a basis of insufficient blood supply rather than 
neuritis. This pain was markedly improved in 10 of the patients. There 
was slight improvement in two, and three of the patients stated that 
they had felt no improvement or were worse (table 2). 


EFFECT ON ANATOMIC ISCHEMIC LESIONS 
Five of the 20 patients showed ulcerations on the skin of the feet 
resulting from minor abrasions which had failed to heal. After sympa 
thectomy, healing resulted in three and failed to occur in two. Frank 
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gangrene occurred and progressed in these two, and amputation of the 
leg below the knee was required. 


COMMENT 
In 72 patients with arteriosclerosis or thromboangiitis obliterans, 
lumbar sympathectomy has resulted in improvement in claudication in 
25 of those with arteriosclerosis and in 12 of those with thromboangiitis 
obliterans during a follow-up period of six months to three years. Relief 
of pain at rest has been noted in a similarly large number. At the same 


time healing of ulceration and of pregangrenous lesions has been observed 


occasionally following sympathectomy, these lesions being of the type 


which in ordinary experience often lead to gangrene. Inasmuch as it 
is recognized that sympathectomy has no effect on the underlying 
pathologic process or its progress, these patients will be subject to 
deterioration in the future as their diseases advance. In the patients with 
thromboangiitis obliterans, on which general measures and abstinence 
from smoking have a definite retarding effect, further trouble may be 
delayed or prevented. No such measures, of course, are presently avail- 
able for the changing of the course of arteriosclerosis. 
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YYMPATHECTOMY for hypertension remains a_ controversial 
subject. Lack of uniformity in case selection, modification of 
standard operative procedures and variations in methods for analysis of 
results are factors which have contributed to the confusion existing in 
the field. Successful case selection has been a most difficult problem. 
This report is based on an analysis of the results of sympathectomy 
on the blood pressure in 52 patients who were selected for operative 
intervention according to reported criteria’ from a total of 210 hyper- 
tensive patients available for study and surgical consultation. These 
patients have been followed for a period of one to three years post- 
operatively. The analysis is primarily concerned with the blood pressure 


responses, although it is conceded that other factors beside high blood 


pressure are of great importance in hypertensive vascular disease. 


METHOD OF CASE SELECTION 

A total of 210 hypertensive patients were referred for complete 
hypertensive study and surgical consultation. Blood pressure was studied 
preoperatively and postoperatively by means of pressor and depressor 
tests. The state of the vascular bed was determined by cardiac and renal 
studies and examinations of the ocular fundi. The studies had a threefold 
objective: first, determination of a possible cause for the hypertension ; 

Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 17, 1950. 

From the Department of Surgery, Columbia Hospital, and Marquette Univer 
sity School of Medicine 

1. (a) deTakats, G.; Graupner, G. W.; Fowler, E. F., and Jensik, R. J 
Surgical Approach to Hypertension: Second Report, Arch. Surg. 53:111-163 
(Aug.) 1946. (b) Hinton, J. W., and Lord, J. W. Analysis of Surgical Failures 
and Fatalities Following Thoracolumbar Sympathectomy for Essential Hyperten 
sion, New York State J. Med. 46:1-4 (Aug.) 1946. (c) Peet, M. M., and Isberg, 
E. M The Surgical Treatment of Essential Hypertension, J. A. M. A. 130:467 
473 (Feb. 23) 1946 
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second, evaluation of the state of the vascular bed and of the damage 
sustained by vital structures such as the heart, kidneys and brain as a 
result of the hypertension, and, third, the feasibility of surgical inter- 
vention. Table 1 indicates the disposition of 210 hypertensive patients 
studied. There were 19 patients (9.1 per cent) found to have an 
apparent cause for the hypertension, and 52 (25 per cent) of the group 
were treated by sympathectomy. 

In selecting patients for sympathectomy treatment, we felt that 


definite ‘ndications must be present for surgical intervention and that 


TasLe 1.—Data on 210 Hypertensive Patients 


Determined causes for hypertension 
Coarctation of aorta 
Chronie nephritis 
Polycystic kidneys 
Pheochromocytoma 
Polycythemia 
Advanced hypertensive vascular disease (inoperable) 
Treated by sympathectomy 
Minimal hypertension and 
observation) 


Total 


Taste 2.—Duration of Follow-Up 


12-17 mo 
18-23 mo 
24-29 mo 


J0-56 MO 


Total 


contraindications, as determined by the experience of Smithwick,’ 
Hinton and Lord ' and Peet,’* must not be evident. Patients with 
minimal hypertension and with no detectable organic disease were not 
subjected to surgical procedure, inasmuch as the low mortality rate in 
these patients permits observation of them. 


The clinical features which were considered as indications for 


operation were as follows: Headaches were experienced by 48 of the 


52 patients selected for surgical treatment. These were severe and 


unrelieved by medical management. Fourteen patients had retinal lesions 


including either exudate, hemorrhage, papilledema or thrombosis of 


2. Smithwick, R. H. The Surgical Treatment of Continued Hypertension 
Some Suggestions About the Selection of Cases for This Form of Therapy, J. M 
Soc. New Jersey 44:304 (Aug.) 1947. 
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central veins. Cardiac enlargement and/or changes in the electrocardio- 
gram were present in 26 patients. Eight patients had had cerebral 
vascular accidents and 21 had high sustained diastolic pressures of over 
130 mm. of mercury noted in the basal posture and cold pressor tests. 

Postoperative studies were repeated at various intervals during the 
one to three years following surgery (table 2). No conclusions were 
drawn before one year had elapsed. The postural and cold pressor test 
performed by a nurse technician was considered the basal test for 
evaluating results. Single isolated blood pressure determinations were 
considered to be unsatisfactory for clinical appraisal. 


RESULTS AND OBSERVATIONS 

All the 52 patients who underwent sympathectomy were available 
for follow-up. There were three deaths (5.8 per cent) in the series, 
One patient died eight weeks postoperatively of a coronary occlusion, 
and two died of malignant hypertension within a year. 

The blood pressure response to operation was considered satisfactory 
when there was a lowering of the resting diastolic pressure of over 20 
mm, and an elimination or modification of reflex responses to stimulation 
such as observed in the postural and cold pressor tests. With these 
blood pressure responses symptomatic relief and improvement in existing 
cardiac abnormalities and changes in ocular fundi were noted. Satis- 
factory blood pressure results were achieved in 33 of the 52 patients 
(64 per cent) when examined one to three years postoperatively. In 19 
patients (37 per cent) the lowering was to 150 mm. systolic and 100 
mm. diastolic or less. Symptomatic relief was obtained in all these 
patients and in an additional 13 (24 per cent) with symptoms whose 
blood pressure responses were considered unsatisfactory. 

One notes in the postural and cold pressor tests that splanchnic 
denervation achieves benefit beyond the establishment of a postural 
hypotension (fig. 1). After a period of temporary postural hypotension 
the blood pressure becomes stabilized in about a year to such an extent 
that the basal lying diastolic pressure approximates the basal standing 
levels. This would indicate that the beneficial effect of sympathectomy 
is not mere postural hypotension. 

There were 25 patients observed more than two years postoperatively. 
Of these, 16 had favorable blood pressure responses. Four patients 
showed a definite rise of the basal diastolic pressures. On the other 
hand, there were three whose diastolic levels were significantly lower at 
the end of two years’ than at the end of one year’s observation.‘ One 
patient’s blood pressure was even lower at the end of the third year 
than at the end of one year. 


There were 16 patients who had unsatisfactory blood pressure 


responses to sympathectomy. These varied from no appreciable change 
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in blood pressure to degrees of postural hypotension and modified reflex 
responses to cold pressor stimulation. Postoperative postural hypo- 
tension in itself was insufficient in our opinion to constitute a worth 
while result. Three patients observed to have postural hypotension 
obtained only temporary relief of cardiac impairment as shown by 
reversal of the electrocardiographic changes and decrease in cardiac size. 
However, one is impressed by the sense of well-being experienced by 
the vast majority of patients even in the group with unfavorable blood 
pressure responses. 
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Fig. 1.—R. G., a man aged 39 years, had incapacitating symptoms, retinal hemor- 
rhages (grade 3), cardiac enlargement and high diastolic type of hypertension with 
marked postural hypertension. Postoperative studies were performed 15 months 
after sympathectomy. Sympathectomy was extended below the second lumbar 
segment bilaterally because of postural hypertension. White portions indicate pre- 
operative data, shaded portion postoperative data. 


There were 10 patients whose hypertension dated from a pregnancy 
or was aggravated by a pregnancy. Nine of these patients obtained 
excellent results. One patient had a pregnancy with impunity sub- 
sequent to sympathectomy (fig. 2). This type of hypertension appears 
to be an unusually satisfactory one for sympathectomy. Two factors 
are favorable in these patients, the relatively young age and the fact 
that these are women whose vascular bed tolerates the rigors of hyper- 
tension better than that of men. 
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\ tendency to gain weight after sympathectomy is a common feature. 
Seven of the patients gained inordinate amounts, over 10 per cent more 
than the preoperative level. Five of these seven succeeded in reducing 
their weight to the preoperative level, with a gratifying reduction in the 
basal blood pressure determinations. However, it was noted that none 
ot these patients, even during the period of obesity, showed a return of 
reflex blood pressure responses to postural and cold pressor stimulation. 

An analysis of the age distribution was made (fig. 3). It was noted 
that in the patients over 45 years of age accepted for sympathectomy 
there was a considerably higher percentage of unfavorable blood 
pressure responses. In case selection, one must be cautious in accepting 
patients for sympathectomy who are over 45 years of age. 
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Fig. 2.—-A. J., a woman aged 21 years, had hypertension with incapacitating 
symptoms, grade 3 ocular fundi, changes in the electrocardiogram and a high 
diastolic type of hypertension. Postoperative studies were performed 26 months 
after sympathectomy and six months after a full term normal pregnancy. White 
portions indicate preoperative data, shaded portions postoperative data. 


Patients were grouped according to Smithwick’s most recent classifi- 
cation,’ which takes into consideration the changes in the cerebral, 
cardiac and renal areas as well as the age of the patients, response to 
sedation, sex and changes in the ocular fundi. A scattergram (fig. 4) 
shows the distribution of the patients according to this classification. 
Group 4 patients were for the most part unsuitable for sympathectomy 
treatment. However, in group 3 approximately 50 per cent obtained 
satisfactory blood pressure response to sympathectomy. 


3. Smithwick, R. H The Surgical Physiology of Hypertension, S. Clin 
North America 29:1699-1730 (Dec.) 1949 
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Number of Coses 
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30-34 50-54 55-57 


Age 20-24 25-29 


Fig. 3.—Age distribution in 52 cases showing favorable (unshaded) and unfa 
vorable blood pressure responses (shaded) following sympathectomy. In spite of 
similar criteria for operation, patients over 45 years of age may not be favorably 
influenced by sympathectomy. The white columns indicate favorable blood pressure 
responses, the black columns unfavorable responses 
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Fig. 4.—Classification according to Smithwick* with mortality incidence fol 
lowing surgical treatment. Scattergram of 52 cases according to this classification 
shows that unfavorable blood pressure responses parallel roughly the ultimate 
mortality rate in surgically treated patients. Group 4 patients should not be 
subjected to sympathectomy treatment. 

* Mortality following sympathectomy.® 
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Renal biopsies were obtained on 30 patients at the time of thoraco- 
lumbar sympathectomy. In general there was no apparent correlation 
between the changes in the renal arteries and the result of sympathec- 


Fig. 5.—Renal biopsy on male patient, aged 41 years, with clinical hypertensive 
vascular disease. Photomicrograph shows thickening and hyaline changes in afferent 
arterioles classified as arteriolar nephrosclerosis, grade 2. Result of sympathectomy 


was Satisfactory (See postural and cold pressor tests, fig. 7.) 


tomy except possibly in cases of rapidly progressing hypertensive 


vascular disease. Renal impairment evident in the clinical studies is the 
most definite contraindication to sympathectomy when this condition is 
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present. The changes in renal arterioles seen on renal biopsy may be 
of prognostic significance in such an instance. In two patients in the 
same age group with similar clinical findings, including renal impair- 


Fig. 6.—Renal biopsy on male patient, aged 38 years with clinical hyperten- 
sive vascular disease. Photomicrograph shows marked hyaline changes in arterioles 
and almost complete obliteration of lumen. Fibrotic glomeruli are visible. The 
classification is arteriolar nephrosclerosis, grade 4. Response to sympathectomy 
was poor. Patient died less than one year after sympathectomy. 


ment, renal biopsy gave dissimilar results (figs. 5 and 6). The patient 


with the advanced renal vascular changes died less than one year post- 
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operatively of rapidly progressing hypertensive vascular disease. The 
patient with grade 2 renal vascular changes obtained satisfactory relief 
of his hypertensive state (fig. 7). 

Kconomic rehabilitation deserves mention in an evaluation of results 
of sympathectomy. Many patients who were unable to work for months 
prior to operation because of headaches, restlessness and profound 
fatigue were rehabilitated to their occupation or household duties. One 
52 year old woman who was incapacitated for three years by sub- 
occipital headaches obtained a blood pressure response which was 
unfavorable but she has been employed steadily as a cook for the past 
two years. A woman schoolteacher, on returning for her 18 month 
check-up remarked that she had felt so well that she did not care what 
her blood pressure was. Whether the life expectancy has been increased 
remains unsettled. However, rehabilitation of incapacitated patients has 
been amply demonstrated. 

An analysis of unsatisfactory results is often most informative. 
Patients were examined postoperatively at various intervals for evidence 
of sympathetic activity in the denervated area as evidenced by presence 
of sweating patterns or changes in skin temperature. None of the 
patients showed evidence of postoperative vasomotor activity in the lower 
extremities. However, in eight there were patches of persistent sweating 
on the torso in the lumbar or buttocks region, in spite of the fact that 
the sympathetic chain was followed in continuity through the crus of the 
diaphragm into the lumbar region in all these patients. Five of the 
patients who had residual sympathetic activity in the denervated area 
were in the group in which the blood pressure response was satisfactory. 


The reflex responses to stimulation were also modified in this group, 


and there was no apparent correlation between the presence of the small 
amount of residual sympathetic activity and the blood pressure response 
to sympathectomy. 

In 18 patients the operative procedure was extended high into the 
thorax to include a complete removal of the splanchnic nerve from its 
origin at the fifth, sixth or seventh thoracic segment. The results in this 
group in which there was a thoracic extension of the operation beyond 
that recommended by Smithwick were not any more striking than those 
in the patients in whom the classic Smithwick thoracolumbar splanch- 
nicectomy was performed. 

Patients with sustained, postural or exertional tachycardia obtained 
an exaggeration of this mechanism after thoracolumbar sympathectomy, 
and the responses in blood pressure were less satisfactory. One patient 
had an exaggerated exertional tachycardia and angina pectoris developed 
as a sequela of the thoracolumbar sympathectomy, with no apparent 
improvement in blood pressure. The group of patients with exertional 
tachycardia as shown by changes in pulse rate in response to posture or 
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standard exercise tests should be subjected, perhaps, to a procedure 
which includes denervation of the cardiac accelerator mechanism as well 
as a splanchnic denervation. Approximately 15 per cent of the patients 
studied showed marked lability of pulse rate as well as the usual lability 
of blood pressure seen in hypertensive states. 

Unilateral disease of the kidney which required nephrectomy was 
found in two patients studied. It is generally agreed that the indications 
for nephrectomy in hypertensive patients are the same as those in 
normotensive patients. Nephrectomy was performed in association with 
a unilateral thoracolumbar sympathectomy. After an appropriate period 
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Fig. 7—E. P., a man, aged 41 years, had rapidly progressing hypertensive 
vascular disease of one year’s, duration. Papilledema, retinal hemorrhages, cardiac 
enlargement and renal impairment were present. Postoperative studies 18 months 
after sympathectomy show complete relief of hypertension. White portions indicate 
preoperative data, shaded portions postoperative data. 


of two to three months’ observation repeat blood pressure studies 
revealed no apparent relief and the sympathectomy was completed in 
both patients. 
COMMENT 

Selection of hypertensive patients for sympathectomy according to 
existing criteria yielded approximately 65 per cent of patients with 
substantial lowering of blood pressure when followed one to three years 
postoperatively. However, one must concede that other factors are of 
importance in this disease beside the blood pressure. Symptomatic relief 
was afforded 88 per cent of the patients, some of whom failed to obtain 
a worth while blood pressure response. The redistribution of blood to 


the splanchnic area may provide a buffer which allays the strain on the 
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vascular bed of vital areas such as the heart and brain. Inasmuch as 
the vast majority of hypertensive patients over 40 years of age succumb 
to cardiac or cerebral vascular disease, this redistribution of blood may 
account for the prolongation of life reported in patients whose blood 
pressure is not favorably influenced by sympathectomy. Elimination or 
modification of reflex blood pressure responses to various physical and 
emotional stimulation may avert cardiac and cerebral catastrophes. 

Our experience would indicate that extension of the thoracolumbar 
sympathectomy beyond an adequate splanchnic denervation has not 
resulted in sufficient improvement in the results to justify the increased 
morbidity and risk of the procedure. The exceptions are perhaps the 15 
per cent of patients with tachycardia and angina pectoris who may 
require denervation of the cardiac accelerator mechanism as well as 
splanchnic denervation to influence favorably the course of their disease. 

Rigid selection of patients for sympathectomy should be adhered to. 
Patients over 45 years of age appear to be less favorably influenced by 
sympathectomy when the same criteria for operation are used. Definite 
indications as well as known contraindications for operative intervention 
must be applied in individual cases. Hypertension, like duodenal ulcer, 
remains a medical disease, and surgical intervention is reserved for 
patients who are refractory to medical management or who appear 
destined for trouble. However, sympathectomy should never be applied 
as a last resort. Rapidly progressing hypertensive vascular disease 
constitutes a practical surgical emergency. 

Careful follow-up of cases by various investigators is extremely 
important in assigning the proper value to sympathectomy for hyper- 
tension. To evaluate the results of treatment in as complex a disease 
as hypertension, complete studies are required postoperatively as well as 


during the preoperative observation period. Various pressor and 


depressor tests must be performed in addition to cardiac, renal and 
cerebral vascular studies. The results of a program of combined surgical 
and medical treatment must await the passage of time before alleviation 
of degenerative changes in the vascular bed and prolongation of life 
expectancy can be attributed to sympathectomy. 


SUM MARY 

\ total of 210 hypertensive patients were studied and 52 patients 
selected for sympathectomy after specific indications and known contra- 
indications for surgical intervention were applied. Substantial lowering 
of blood pressure was obtained in 33 (64 per cent), with a lowering 
of pressure to below 150/100 in 19 (37 per cent) ; symptomatic relief 
was achieved in 46 (88 per cent). 

In patients over 45 years of age there was obtained a much lower 
percentage of favorable blood pressure responses in spite of similar 
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criteria for operation. The most favorable results were in patients 
whose hypertension dated from a pregnancy or was aggravated by 
toxemia of pregnancy. Postoperative weight gaining must be avoided. 


425 East Wisconsin Avenue. 
DISCUSSION 
OF PAPERS BY DRS. LUKE, ORTNER AND GRISWOLD, JULIAN AND 
SHABART AND CONLEY AND RAINE 

Dr. FRANK V. Tuets, Chicago: I should like to discuss two of the papers 
which were just presented. During the past five years we have seen more than 
20 patients who have come to our department at the Presbyterian Hospital, com- 
plaining of symptoms similar to those described by Dr. Ortner. This condition 
of occlusion of the bifurcation of the aorta is a definite clinical entity and may 
occur in patients younger than the three presented. 

One young woman, who died at 30 years of age, had symptoms of bilateral 
peripheral circulatory deficiency since she was 19. We observed her for five years 
after bilateral sympathectomy. For three or four years she showed clinical 
improvement, lived a fairly normal life and worked in a factory, standing all day. 
Hypertension then developed, and she was admitted to the hospital for study of a 
possible coarctation of the aorta. This diagnosis was not confirmed. Intravenous 
pyelograms revealed a nonfunctioning left kidney. Autopsy confirmed the presence 
of a propagating thrombotic occlusion of the abdominal aorta which extended up 
to and included the left renal artery. This was the youngest of our patients. 

Sympathectomy has given striking results in relieving the symptoms of peripheral 
circulatory deficiency due to chronic occlusion of the bifurcation of the aorta, in 
fact, uniformly good results. Normal skin temperature readings and elevation of 
the flat preoperative oscillometric curves sometimes follow operation. One important 
point in the diagnosis of this condition is the frequent roentgen finding of sclerosis 
of the abdominal aorta. 

In regard to Dr. Julian’s paper on lumbar sympathectomy, I believe the time 
will come when we will be able to select cases of peripheral circulatory disease 
for sympathetic denervation on a more rational basis than we do now. Until then 
a higher percentage of improvement or relief from symptoms cannot be expected. 

Recently we have investigated the peripheral sweat gland activity as an index 
of sympathetic denervation in analyzing the results which follow sympathectomy 
Despite adequate removal of the sympathetic chain, we have been surprised at the 
amount of sweat gland activity which may still be present after operation, as 
detected by a skin resistance ohmmeter or by the pharmacologic action of certain 
drugs. For four days postoperatively, it is usual to have some degree of sweating, 
which gradually subsides. In a large percentage of cases some local “island” areas 
(on the inner aspect of the knee and on some parts of the leg, ankle and foot) 
may retain a rather high degree of sweat gland activity. Furthermore, the patient 
will experience an electric shock as the ohmmeter contact point is passed over 
these areas, some of which are not more than | inch (2.5 cm.) in diameter. These 
findings are present despite the usual objective and subjective evidence of circula 
tory improvement which follows sympathetic denervation of the extremity. 

I believe that improvement in the results of sympathectomy for peripheral cir- 
culatory diseases can be expected from advances in our knowledge of causes of 


sympathetic activity in the extremities other than in the lumbar sympathetic chain 
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RECENT EXPERIENCES WITH INTESTINAL RESECTION 
IN INFANTS AND CHILDREN 


CLIFFORD D. BENSON, M.D. 
AND 

HARVEY R. SHARPE Jr., M.D. 
DETROIT 


NTESTINAL resection in infants has always been considered a 

formidable procedure because of the lethal effect of the primary lesion 
necessitating such radical therapy. Successful intestinal resections in 
the newborn and the infant have not been of common occurrence in the 
reported series until recent years. The significant factors which have 
played a role in reducing the operative mortality have been (1) the 
recognition by the surgeon and the pediatrician that the patients can 
be made better operative risks if a few hours are spent preoperatively 
in correcting fluid and chemical imbalance, (2) the use of blood pre- 
operatively, during operative procedures and postoperatively in amounts 
which meet the needs of the individual patient, (3) the training of 
qualified anesthesiologists in the administration of anesthesia to this 
particular group of infants and children, (4) the use of chemotherapeutic 
agents which have proved to be of specific value against the organisms 
associated with intestinal injury, (5) further refinements in intestinal 
anastomosis, (6) proper diagnosis and evaluation of the lesion at the 
time of laparotomy and (7) preoperative and postoperative intragastric 
suction. During the past three and one-half years, 8 infants and children 
have been admitted to the surgical service of one of us (C. D. B.) with 
lesions which demanded intestinal resection as a lifesaving or curative 
procedure. 


PERSISTENT OMPHALOMESENTERIC DUCT WITH TORSION AND 
GANGRENE OF THE ILEUM IN THE NEWBORN 
From previous experience the presence of a persistent omphalomesen- 
teric duct has been encountered only in older children as a cause of 
acute intestinal obstruction. The following case is of interest because 


it involved a newborn infant. 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 17, 1950. 

From the Surgical Service of Harper Hospital, Children’s Hospital of 
Michigan and Wayne University College of Medicine. 
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B. C., a white male infant two months premature, was admitted to the hospital on 
Oct. 26, 1948, at the age of 6 days and weighed 3 pounds and 11 ounces (1.8 Kg.). 
He had vomited nearly all the feedings since birth, and the vomitus for the past 
forty hours had been bile stained. Only a small amount of green mucus had been 
expelled by rectum. Physical examination revealed a dehydrated, premature infant 
who was slightly icteric and had a moderate degree of abdominal distention which 
was generalized, with hyperactive small bowel sounds. A flat plate roentgenogram 
of the abdomen revealed generalized distention of the small bowel (fig. 1) 


Fig. 1—Roentgenogram shows gas in small bowel and none in colon 
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Laboratory studies showed a hemoglobin content of 14 Gm., a red blood cell 
count of 4,500,000 and a white blood cell count of 15,400 with 65 per cent polymor- 
phonuclear cells, 29 per cent lymphocytes and 6 per cent monocytes. 

The patient was prepared preoperatively by nasogastric suction and the adminis- 
tration of dextrose, saline and blood to correct the chemical and fluid imbalance. 
Laparotomy revealed a persistent omphalomesenteric duct extending from the 
umbilicus to the ileum. A torsion of the terminal portion of the ileum was found, 
this portion having rotated 180 degrees around the duct, while the latter served 
as an axis for the torsion. Five inches of the ileum was gangrenous. The gangrenous 
segment was resected and an open side to side anastomosis performed between the 
proximal and short distal ileal segments. Interrupted 00000 silk sutures were used 
for the seromuscular layer posteriorly and 00000 atraumatic surgical gut sutures 
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for the mucosa layer, the latter being continued anteriorly as a Connell suture. The 
Connell suture was reenforced by three interrupted silk sutures, one at each angle 
to prevent kinking of the afferent and efferent loops and one placed in the center 
of the anastomosis. The open ends of the ileum were closed before the side to side 
anastomosis was performed, using 00000 surgical gut and interrupted 00000 silk 
sutures. 

The gross pathologic specimen revealed a gangrenous segment of ileum with a 
persistent omphalomesenteric duct which was patent. Microscopic examination 
revealed ulceration of the mucosa extending into the muscularis (fig. 2). 

Postoperatively the patient was maintained on fluids and blood given intra- 
venously, and the intragastric suction was continued for forty-eight hours. Oral 
feedings were then started, which were retained. Streptomycin was given intra- 
muscularly for forty-eight hours, and procaine penicillin was given intramuscularly 
daily for one week. At the end of two weeks the patient was removed from the 
incubator. His convalescence was uneventful, and he was discharged from 
the hospital on the forty-third postoperative day, weighing 6 pounds (fig. 3). The 
infant is now 15 months old and is in good health. 


IRREDUCIBLE INTUSSUSCEPTION 

It is well established that if the diagnosis of intussusception in the 
infant is made early in the course of the disease and if the reduction of 
the intussusception is undertaken within the first twenty-four hours the 
operative morbidity and mortality are low. However, at the present time 
one is still faced occasionally with the problem of the management of 
infants who are brought into the hospital with intussusception which 
proves to be irreducible at the time of laparotomy. A review of the 


literature’ reveals that the mortality in this group still ranges between 


50 and 100 per cent with few exceptions. Snyder and others ' reported 
their incidence of resection as 4 per cent of their 143 patients, the 
over-all mortality was 4.8 per cent and the mortality in patients requiring 
resection 66 per cent. Gibbs and Sutton *® reported an incidence of 
resection of 11 per cent in 92 patients, with a mortality rate of 71 
per cent in those requiring resection. Those treated by resection and 
primary anastomosis had a mortality of 43 per cent while those treated 


1. (a) Snyder, W. H., Jr.; Kraus, A. R., and Chaffin, L. C.: Intussusception 
in Infants and Children, Ann. Surg. 130:200-210 (Aug.) 1949. (b) Gibbs, E. W., 
and Sutton, P. W.: Intussusception—92 Cases in Infancy and Childhood, Surgery 
14:708-718 (Nov.) 1943. (c) Gibson, R. H.; Dockerty, M. B., and Dixon, C. F.: 
Symposium on Traumatic Surgery: Intussusception in Infants and Children, 
S. Clin. North America 29:1141-1151 (Aug.) 1949. (d) Hogg, B. M., and 
Donovan, E. J.: Acute Intussusception in Infants and Children, Ann. Surg. 124: 
262-267 (Aug.) 1946. (e) Mussil, J. J.: Symposium on Abdominal Surgery: 
Intussusception, S. Clin. North America 24:203-210 (Feb.) 1944. (f) McLaughlin, 
C. S.: Surgical Management of Irreducible Intussusception, Arch. Surg. 56:48-55 
(Jan.) 1948. (qg) Gross, R. E., and Ware, P. F.: Intussusception in Childhood, 
New England J. Med. 289:645-652 (Oct.) 1948. (h) Ladd, W. E., and Gross, 
R. E \bdominal Surgery of Infancy and Childhood, Philadelphia, W. B. 
Saunders Company, 1941, 
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Fig. 2.—Photograph of resected gangrenous ileum and persistent omphalo 


mesenteric duct. 








Fig. 3.—A, photograph of infant on sixth postoperative day. 8B, infant at 
5 months of age, showing normal development. 
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with Mikulicz resection had a 100 per cent mortality rate. Gibson and 
others '* found an incidence of 12.5 per cent of irreducibility in 56 cases, 
with a mortality of 50 per cent among patients requiring primary 
anastomosis. They report one Mikulicz resection with survival of the 
patient. Hogg and Donovan “ reported an over-all mortality of 13 per 
cent in 123 cases. Nine of their patients required resection; 5 were 
treated with resection and anastomosis, with a 60 per cent mortality, 
while 4+ underwent a Mikulicz type of resection, with a mortality of 50 
per cent. McLaughlin 'f reported an incidence of 9.9 per cent of patients 
requiring resection in 21 cases, with a mortality of 50 per cent. Gross 
and Ware '* have stated that they have almost abandoned resection with 
primary anastomosis because a decade ago the mortality rate in their 
series was 83 per cent. Since then they have been utilizing the closed 
Mikulicz type of procedure. During the past nine years they have 
operated on 11 patients, with a mortality of 9 per cent. Dennis * has 


TABLE 1.—Operative Procedures for Intussusception 


Mikuliez 
Operation, Irreducible Resection 

No. of Mortality, Mortality, 

Cases % % 


Over-All 
Mortality, Irreducible 
% Type, % 


Resection, 
No. of 
Cases 


Snyder and others é 4 i = ci 66 


Gibbs and Sutton. 
Gibson and others. 
Hogg and Donovan 
McLaughlin .... 
Gross and Ware 
Dennis .... 


Benson and Sharpe.. 


11 
12.5 
7.3 
9.9 
11 cases 
» 
17.9 


50 
60 
50 


Mikulicz 
Operation 
Mortality, 

‘Oo 
100 
0 


wD 


* A decade ago 


performed eight consecutive resections and primary anastomoses without 
a fatality, using an end to end Martzloff-Burget aseptic anastomosis 
accomplished with single layer silk sutures (table 1). 

During the past three and one-half years, 28 infants and young 
children with acute intussusception have been admitted to the surgical 
service of one of us (C. D. B.). Five, or 17.9 per cent, were found to 
have irreducible intussusception at the time of laparotomy. Sixty-three 
per cent were under 12 months of age (tables 2 and 3). In a review 
of these 28 patients, 64 per cent underwent surgical intervention in the 
first twenty-four hours after the onset of the illness, while 32 per cent 
were not seen until the intussusception had been present for forty-eight 
hours or longer. All 5 of the patients with irreducible intussusception 
fell into this group. These figures emphasize the importance of early 


diagnosis and surgical reduction. All the 5 patients were operated on 


and Primary Anastomosis in the Treatment of 
Gangrenous or Non-Reducible Intussusceptions in Children, Ann, Surg. 126:788- 
796 (Nov.) 1947. 


2. Dennis, C.: Resection 
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and intestinal resection and primary anastomosis performed. There was 
1 death in this group, giving a mortality rate of 20 per cent. There 
were no deaths in the remaining 23 patients in whom the intussusception 
could be reduced surgically, giving an over-all mortality rate for the 
group of 28 patients of 3.6 per cent. 

The following is a summary of the 5 cases in which intestinal 
resection and primary anastomosis were required because of irre- 
ducibility. 


Case 1.—S. F., a white female infant, aged 4 months, was admitted to the 
hospital on Sept. 18, 1949. The patient was admitted with a history of vomiting 
for forty-eight hours. At the onset of vomiting she had two loose stools. Her 
formula was changed, with no relief of vomiting. Twenty-four hours before her 
admission she had a bloody stool. On the day of her admission, vomiting was 
copious and she passed more blood by rectum. 


TaBLeE 2.—Data on 28 Cases of Intussusception, 1946 to 1950. 


Age Sex Signs and Symptoms 
a — - _ A A - 
Irredue Bloody 
Under! Overl Male Female ible Pain Mass Vomiting Stool 
19 9 21 7 5 25 21 19 25 
68% 32% a% 


32% 75% 25% 17.9% 80% 75% 68% 8% 


TasLe 3.—T7 ype of Intussusception and Duration of Symptoms 


Type of Intussusception Duration of Symptoms 
ov 


- = - —— -—~ 
lleocolic Colicolic Ileoileal Under 24 Hours 24-48 Hours Over 48 Hours 
86% 10.7% 3.6% 64% 3.6% 32% 


24 3 1 18 1 9 


Examination revealed a well developed, well nourished female infant. Palpation 
of the abdomen revealed some tenderness and the presence of an elongated mass in 
the left paraumbilical area. Rectal examination showed currant jelly stool and gross 
blood. Laboratory studies showed a red blood cell count of 3,960,000, and a white 
blood cell count of 9,000, with 36 per cent polymorphonuclear cells and 62 per cent 
lymphocytes. The urine was normal. 

Laparotomy was done on the day of admission, which revealed an ileocolic 
intussusception. With considerable difficulty the ileocolic intussusception was 
reduced, leaving an ileoileal intussusception which was necrotic and gangrenous. 
This segment was resected, including 5 inches (12.7 cm.) of normal-appearing 
ileum on each side. An end to end anastomosis was done with two layers. Patho- 
logic examination revealed necrosis of all elements, marked edema and hemorrhage 
(fig. 4). 

Postoperatively, nasogastric suction was maintained and the infant supported 
with intravenous administration of dextrose, saline and amigen.® On the third 
postoperative day nasogastric suction was discontinued and oral feedings instituted. 
Convalescence was uneventful, and the patient was discharged on the fourteenth 
postoperative day and has remained in good health to date, sixteen months post- 
operatively. 
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Case 2.—K. G., a 6 month old Negro ‘male infant, was admitted to the hospital 
on March 24, 1948, with a history of bloody stools of two days’ duration. Four 
days before his admission the child was irritable, his appetite was poor and he was 
less playful. These symptoms continued, and two days later he had normal stools. 
The last one, however, contained blood. He had no stool on the day before his 
admission, but fever developed and he vomited three times. On the day of his 
admission he had two stools containing dark clotted blood. 

Examination revealed a well developed, acutely ill child in moderate pain. The 
abdomen was soft and flat. There was a suggestion of a mass in the lower left 
quadrant, which was tender. There was no unusual spasm. Rectal examination 
revealed no masses, but one-half ounce (15 Gm.) of currant jelly blood returned 
with the examining finger. The temperature was 103.2 F. The hemoglobin content 
was 9.6 Gm. and the white blood cell count 20,900, with 74 per cent polymorpho- 
nuclear cells. The urine was normal. 

Fluid and blood were given and intragastric suction instituted, and two hours 
later the patient was taken to the operating room. Laparotomy revealed an ileoileo- 


Fig. 4.—Photograph of resected irreducible ileoileal intussusception. 


colic intussusception which was irreducible. A resection of the terminal portion ot 
the ileum and a colectomy on the right were performed, with side to side anasto- 
mosis. Pathologic examination revealed an irreducible ileocolic intussusception with 
gangrenous necrosis of the involved segment of bowel. The serum protein level on 
the patient's admission was reported as 4.7 Gm., and daily blood transfusions were 


given to correct this, but they were of no avail. His general condition remained 


satistactory, and his temperature was normal on the third postoperative day. The 


abdomen remained soft. On the fifth postoperative day the total protein was still 
4.27 Gm., the blood carbon dioxide 18.4 milliequivalents per liter, chlorides 82 
milliequivalents per liter, blood urea nitrogen 9 mg. per hundred cubic centimeters, 
hemoglobin 10.5 Gm. and the white blood cell count 19,400, with 86 per cent 
polymorphonuclear cells (19 bands). The abdomen was soft, but there was begin- 
ning distention. Dyspnea developed, and the patient died on the fifth postoperative 
day. There was generalized edema of all the tissues. Postmortem examination 
revealed 8 cc. of turbid yellow fluid in the right peritoneal gutter. The small bowel 
was adherent in the right peritoneal gutter, and there were necrosis and leakage at 
the margin of the ileocolic anastomosis. The edges of the anastomosis were necrotic 


for 1.5 cm. Surrounding this area there was an abscess, the walls of which were 
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small bowel. The blood culture, peritoneal fluid, site of rupture, and abscess all 
showed Escherichia coli organisms. 

Case 3.—R. W., a white male infant aged 12 months, was admitted to the hos- 
pital on June 5, 1948, with a history of repeated vomiting. Six days before his 
admission the patient awakened suddenly, screaming and doubling up with abdominal 
pain. The attack lasted a few minutes and subsided, only to recur every half hour. 
After cessation of these attacks he became feverish and appeared ill. Five days 
before his admission an enema produced bloody material. Three days before admis- 
sion he began vomiting with increasing severity, until everything taken by mouth 
was vomited, and the next day the vomitus became brown and foul in odor. When 
admitted, the patient was pale, apathetic and markedly dehydrated. The abdomen 
was distended, and bowel sounds were absent. A flat plate roentgenogram revealed 
multiple dilated loops of small bowel with fluid levels. The hemoglobin content 
was 15.4 Gm. and the white blood cell count 14,000, with 76 per cent neutrophils. 
The carbon dioxide value was 28 milliequivalents and the chlorides 68 milliequiva- 
lents per liter. 

The patient was given dextrose and blood and taken to the operating room 
that evening. An ileoileocolic intussusception was found. The terminal foot of ileum 
was found gangrenous after reduction of the ileocolic portion of the intussusception. 
This segment was resected and an end to side (ileum to ascending colon) anasto- 
mosis done. A proximal Witzel type of enterostomy was performed because < 
distention of the proximal small bowel. 


of 


Convalescence was satisfactory, and the patient was discharged on the twelfth 
postoperative day. He was seen ten days after his discharge, and the enterostomy 
opening was closed. He has remained well to date, nineteen months postoperatively 

Case 4.—R. B., a white male infant, aged 20 months, was admitted to the 
hospital on Aug. 21, 1949, with a complaint of blood in the stools for the past five 
hours, vomiting of sixteen hours’ duration and abdominal pain of forty-eight hours’ 
duration. The patient was in good health until the second day before his admission, 
when he had abdominal cramps during a bowel movement. On the evening before 
admission he had severe colic and vomited everything taken by mouth. On the day 
of his admission he had several loose bloody stools with continued colic, 
and fever. 


vomiting 


Physical examination revealed a pale, dehydrated white boy with a tender 


palpable elongated mass in the left lower quadrant. The abdomen was moderately 
distended. The temperature was 39.2 C. (102 F.) 


, the red blood cell count 4,810,000, 
the white blood cell count 9,450, the hemoglobin 11.3 Gm 


, neutrophils 21 per cent 
and lymphocytes 75 per cent. 


Laparotomy was performed two hours after the patient’s admission and revealed 
an intussusception of ileum into ileum into colon down to the sigmoid. 
of this revealed Meckel’s diverticulum at the head of the intussusception; the 
involved ileum was gangrenous. Three feet of ileum with the Meckel diverticulum 
was resected and an end to end anastomosis performed. 


Reduction 


Pathologic examination 
revealed an ulcerated Meckel’s diverticulum and gangrenous small intestine (fig. 5). 

The postoperative course was uneventful. Intragastric suction was discontinued 
on the fourth postoperative day. The patient had an average of six large yellow 
stools a day from the fourth to the twelfth postoperative day. After this, stools were 
reduced to two or three a day. He was discharged on the fifteenth postoperative 
day. He has remained in good health (now five months postoperatively), and 
bowel movements have averaged one to two a day since he was put on a low fat 
high protein and moderate carbohydrate diet. 


creatinine 
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Case 5.°—R. G., a 3 year old white boy, was well until twenty-two days before 
his admission, when a swelling developed in the testicle, which subsided in forty- 
eight hours. The following day his left ankle joint became swollen, and in a few 
days his right ankle was similarly affected. A purpuric rash appeared over both 
ankles, which subsided in seven days. Fourteen days before his admission he 
vomited several times for forty-eight hours. An enema given at this time revealed 
bright red blood. This ceased in two days, but the child continued to vomit occa- 
sionally and have abdominal cramps. Two days before his admission he became 
weak and listless. Examination on Feb. 17, 1948, revealed a pale, listless, dehydrated 
white boy, with a temperature of 38.3 C. (101 F.) and a pulse rate of 160. The 
abdomen was distended, with visible peristalsis in the periumbilical area. No mass 


Fig. 5.—Photograph of resected ileum (53 cm.) and Meckel’s diverticulum. 


could be palpated. There was some fulness in the cul-de-sac on rectal examination, 
The red blood cell count was 4,280,000, the white blood cell count 11,100, with 80 
per cent neutrophils, the hemoglobin 10 Gm., platelet count 720,000, clotting time 
three and one-half minutes and bleeding time two minutes. A flat plate roentgeno- 
gram showed gaseous distention of the ileum, with no gas in the colon. 


Laparotomy on the following day revealed an irreducible ileoileal intussusception 


32 cm. from the ileocecal valve. This mass was resected and the ends closed. A 
side to side anastomosis was performed. Pathologic examination revealed necrosis 


and perforation of the intussusceptum, with local peritonitis. The patient was 


3. Benson, C. D., and Martmer, E. E.: Anaphylactoid Purpura Complicated 
by an Irreducible Intussusception, Pediatrics 4:102-105 (July) 1949, 
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maintained postoperatively on nasogastric suction and fluids administered intra- 
venously. The nasogastric suction was discontinued on the fourch postoperative 
day, and feedings by mouth were well tolerated. The wound healed per frimam, 
convalescence was uneventful and the patient was discharged from the hospital on 
the eleventh postoperative day and has remained well to date, twelve months 
postoperatively. 


MECKEL’S DIVERTICULUM REQUIRING INTESTINAL RESECTION 


Intestinal resection for Meckel’s diverticulum is seldom necessary 
unless the base is much thickened, or the diverticulum is adherent to the 
mesentery of the small bowel by inflammatory reaction or, if the stoma 
is wide, and there is constriction of the intestine when the defect is 
closed which will cause acute obstruction and perforation during the 
early postoperative period. The following two case reports illustrate the 
need for intestinal resection according to these indications. 


Case 1—N. M., a white male infant aged 17 months, was admitted to the 
hospital on Sept. 16, 1949, with a chief complaint of bloody stools. The infant 
was first noted to pass blood by rectum at the age of 3 months when he had 
four large bulky stools composed notably of blood clots. He was hospitalized, 
and a barium enema was given, which gave a negative result. The melena cleared, 
and he was discharged after one week’s observation. He had three or four 
episodes of bloody stools in the interval, and three weeks prior to this admission 
he had two large, bulky, red, dark stools. He had no nausea or pain. Twenty- 
four hours before admission he had a large stool composed of blood clots and three 
smaller bloody stools. There was no nausea, vomiting or abdominal pain. 

Physical examination revealed a well developed, fairly well nourished, pale, 
white boy, weighing 20 pounds (9 Kg.). There was a soft systolic murmur at the 
apex. The liver was palpable 1 fingerbreadth below the costal margin, and the 
abdomen was soft, with no tenderness. Bowel sounds were present and active. 

Urinalysis gave a repeatedly normal reaction. The hemoglobin was 4.8 Gm., 
red blood cells 3,250,000, white blood cells 26,400, serum protein 7.3 Gm., bleeding 
time ten minutes and clotting time two minutes. The patient received multiple 
transfusions, and at the time of laparotomy (Sept. 20, 1949) the hemoglobin 
content was 12.1. Proctoscopic examination revealed a normal condition, as 
did a study made after a barium enema. 

On September 20 a laparotomy for bleeding Meckel’s diverticulum was done. 
A Meckel diverticulum was found which was markedly adherent to the mesentery 
A resection of this portion of the ileum was done, with end to end anastomosis 
Pathologic examination revealed a Meckel diverticulum containing ectopic gastric 
mucosa and a deep peptic ulcer. A Miller-Abbott tube was passed postoperatively, 
and the patient was maintained on fluids and blood given intravenously for five 
days. The postoperative course was uneventful, and he was discharged on 
September 30. He has remained well to date, four months postoperatively. 

Case 2.—S. B., an 8 year old white boy, was admitted to the hospital on 
April 7, 1949. He had been in good health until four months prior to his admission. 
Since that time he had been listless and easily fatigued, had eaten poorly and had 
had repeated episodes of sharp epigastric pain lasting a few minutes and followed 
by abdominal tenderness and nausea. The temperature had been 100 to 102 F 
on the average of once a week. On the day before his admission he passed a large 
amount of dark red blood with the bowel movement. There was no pain with 
this bowel movement. 
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On his admission the temperature was 100 F., pulse rate 60, respiratory rate 
28 and blood pressure 96 systolic and 54 diastolic. He was a well developed, under- 
nourished white boy with sallow skin. There was tenderness on the right side 
on rectal examination, with blood appearing on the examining finger. The urine 
gave a negative reaction for sugar and had a trace of albumin, with a specific 
gravity of 1.020. The red blood cell count was 3,240,000, the hemoglobin 10.2 
Gm., and the white blood cell count 10,600, with 42 per cent neutrophils and 
57 per cent lymphocytes. The fasting blood sugar was 119 mg. per hundred cubic 
centimeters, clotting time seven minutes and prothrombin time ten seconds. On 
the following day a barium enema showed a normal picture. Proctoscopic examina- 
tion before the barium enema revealed no abnormalities. 

On April 9, 1949, a laparotomy for bleeding Meckel’s diverticulum was done. 
A Meckel diverticulum was found 90 cm. from the ileocecal valve. It was 
firmly adherent to the mesentery, and the base was greatly thickened, with a wide 
stoma. A resection of this portion of the ileum was done, with an end to end 
anastomosis. The pathologic examination revealed Meckel’s diverticulum contain- 
ing gastric mucosa and a chronic deep peptic ulcer. The patient was maintained 
on fluids given intravenously and nasogastric suction for seventy-two hours 
postoperatively. His convalescence was uneventful, and he was discharged from 
the hospital on the eighth postoperative day. He has remained well to date, 
nine months postoperatively. 

COMMENT 

Intestinal resection in the newborn, the infant or the child is still a 
formidable procedure because of the seriousness of the various lesions 
demanding such treatment. From our experience, the morbidity and 
mortality can be reduced from the previously high rate by the surgeon 
and the pediatrician realizing the necessity for adequate but not pro- 
longed preoperative preparation of this group of patients. It appears 
that resection and immediate intestinal anastomosis will ultimately give 
superior results in the hands of surgeons who have had repeated experi- 
ences with this group of patients. It is not advisable to attempt end to 
end anastomosis for the lesions requiring intestinal resection in the new- 
born because of the small caliber of the intestine. In infants 4 months 
and older, end to end anastomosis is feasible and practical, but as a 
general rule it may be technically easier to accomplish a side to side 
anastomosis. The findings and judgment of the surgeon at operation 
will dictate which type of anastomosis will be advisable. With proper 
preoperative and postoperative care, accurate diagnosis at the time of 
laparotomy, good anesthesia, meticulous handling of the involved seg- 
ments and accurate anastomosis, better results can be expected. 
McLaughlin '? has stated that shock and toxemia have been the common- 
est causes of death during the postoperative period; in 75 to 80 per 
cent of all fatal cases the patients succumb during the first twenty-four 
hours after operation. Shock in our experience has now been largely 
eliminated by proper preparation and the judicious use of blood trans- 


fusion. The Mikulicz procedure has not been universally accepted 


because of its greater morbidity rate and with few exceptions has carried 
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a mortality rate as high or higher than that of resection and primary 
anastomosis. 

The outstanding advocates of the closed Mikulicz procedure have 
been Gross and Ware, and they have demonstrated that it is not only 
feasible but can be done with a low mortality rate (11 patients operated 
on, with 1 death, or a mortality of 9 per cent, in the last nine years). 
In the use of the closed Mikulicz procedure as they have practiced it, 
peritoneal contamination has been largely eliminated. Furthermore, we 
believe that their success has been also due to their emphasis on the 
reestablishment of bowel continuity in a matter of days to prevent loss 
of intestinal fluids, which is so poorly tolerated by infants. 

The one death in our group occurred in a patient in whom necrosis 
developed at the posterior wall of the anastomosis at its lateral margin 
for 1.5 cm. The failure of the anastomosis to heal properly was probably 
due to two factors. First, at the time it was performed the bowel at 
the site of the anastomosis appeared to have sufficient blood supply but 
as events turned out it was probably inadequate. Secondly, the persistent 
low level of the total protein interfered with proper healing. 


SUMMARY AND CONCLUSIONS 


1. 


In a three and one-half year period 8 infants and children were 
admitted to the surgical service with lesions requiring intestinal resection 
and immediate anastomosis for their survival or 


cure. One death 
occurred in this group. 


2. The lesions requiring resection and anastomosis were: (a) per- 
sistent omphalomesenteric duct with torsion of the terminal portion of 
the ileum in a premature infant 4 days old and weighing 3 pounds and 
11 ounces (1.6 Kg.), (b) irreducible intussusception in 5 patients and 
(c) Meckel’s diverticulum in 2 patients. 

3. In this same period, 23 other infants and children were operated 


on and surgical reduction of an acute intussusception accomplished, with 
no deaths. 


4. The mortality and morbidity in infants and children requiring 


intestinal resection have shown a progressive decrease during the past 
few years. 


5. The over-all mortality in this group of 8 infants and children 
requiring intestinal resection and anastomosis is 12.5 per cent. 


Nore.—Since the presentation of this paper, two additional patients have under- 


gone intestinal resection and primary anastomosis. One, an infant 12 months of 


age, had a resection of an irreducible intussusception due to an inverted Meckel 
diverticulum, and the other, a child 3% years of age, had a reduplication of the 
ileum with torsion and gangrenous bowl. Resection and end to end anastomosis in 
both instances was followed by an uneventful recovery, giving an operative 
mortality for the 10 infants and children (one death) of 10 per cent 
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REMOVAL OF THE LARGE BOWEL IN ONE STAGE IN 
SELECTED CASES OF ULCERATIVE COLITIS 


PAUL |. HOXWORTH, M.D., Ph.D. 
AND 
WILLIAM R. CULBERTSON, M.D. 
CINCINNATI 


A ITS onset, ulcerative colitis should properly receive prolonged 
medical attention. When it becomes fulminating or continues into 
the protracted, chronically disabling, relapsing and remitting form, 
surgical intervention offers increased hope for the survival of the 
patient and for reduction of morbidity. Because of the writings of 
Cave,' Cattell,? Garlock,’ Crohn,* Bargen,® Jones,® Kiefer * and others, 
the present tendency toward surgical treatment of chronic ulcerative 
colitis of unknown etiology is increasing. 

\s a disease of indefinite or widely variable origin, ulcerative colitis 
is difficult to attack at its source. In the past the theory of infectious 
origin of the disease has been meticulously investigated,* particularly 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 17, 1950. 
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by Bargen. Indictment of the diplostreptococcus based on inoculation 
of rabbits remains unproved as a causative factor in man, and application 


of this concept in the treatment of human patients has not resulted in any 
consistent or striking benefit. Similarly, investigation of other specific 
organisms as the sole cause of the disease has been fruitless. 

The recently revived hypothesis of psychosomatic origin of the 
disease has received much attention.* Personality predisposition, the 
loss of a key figure in the patient’s life, and emotional disturbance are 
definitely related in some instances to the onset and relapses in ulcerative 
colitis but cannot be accurately considered the entire cause. Similarly, 
control of psychic crises can aid in the remission of symptoms. The 
association of acute infections of the upper respiratory tract with 
exacerbations of colitis is well known, but the nature of the relationship 
remains unexplained. The theory of allergy to specific substances as a 
cause of the syndrome has had proponents.’® It has been frequently 
observed that ingestion of certain foods in individual cases has been 
followed by relapse. There has, however, been no success in obtaining 
persistent remission by desensitization. 

Though much confusion exists concerning the etiology of chronic 
nonspecific ulcerative colitis, it is well recognized that the ultimate 
process is an inflammatory one involving all layers of the colon, variable 
in progression and severity and subject to exacerbations and remissions. 
It results in necrosis and ulceration and healing of the colon by fibrosis. 
Initially, there are small hemorrhagic ulcerations associated with 
hyperemia. The ulcerations increase in size both laterally and in depth 
to involve much of the mucosal surface and to extend through the 
submucosa and involve the muscularis or serosal layers. Unless remis- 
sion occurs, the process invades proximally to attack the entire colon 
and in instances may progress into the distal portion of the ileum. 

Once ulceration has occurred, invasion of the tissues of the bowel 
wall by pathogenic organisms which inhabit the colon may produce 
additional inflammation and destruction independent of the etiologic 
agent or agents. The kind and quantity of the secondary invaders may 
in some instances account for the differences of exacerbations and for 
Treatment, Arch. Int. Med. 36:818-829 (Dec.) 1925. Heazlett, W. A.: Treat- 
ment of Chronic Ulcerative Colitis with Staphylococcus Autovaccine: Preliminary 
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the variable behavior of the disease in response to chemotherapeutic 
and antibiotic agents, supportive therapy, the natural physiologic process 
and other forces which tend to produce quiescence. 

A remission results in temporary healing, at least in part by replace- 
ment with fibrous tissues. If the disease is severe and progressive or 
if there are repeated relapses and remissions, the absorptive, motile and 
secretory functions of the colon are finally altered by replacement of 
the anatomic layers by scar and the organ assumes rigid “lead pipe” 
characteristics. 

In the initial acute form of the disease, the majority of patients may 
be treated successfully by medical measures applied intelligently and 
assiduously. Of chief importance are the chemotherapeutic and antibiotic 
substances, to be used locally and systemically for the control of sepsis,"' 
the replacement of blood loss, the correction of nutritional disturbances 
parenterally, with the use of, among other agents, vitamins B, C and 
K for deficiency states, oxygen therapy, and ileostomy. Once remissions 
are gained they are variable in duration, lasting from a few days to 
several years. In the stage of quiescence, most patients continue to have 
symptoms and require continued medical care of varying intensity, but 
many are able to continue without a significant degree of disability. 
Kirsner and others '* estimate that 47 per cent of their group make 
satisfactory adjustments to the disease and another 19 per cent are not 
significantly incapacitated. 


INDICATIONS FOR SURGICAL INTERVENTION 


Properly, all efforts should be exerted to procure, by medical means, 
a tolerable and nonincapacitating state for the patient with ulcerative 
colitis. Surgical intervention is indicated when these measures fail to 
return the patient to a useful life. Probably only a little more than one 
half of the patients treated conservatively for the disease gain satisfactory 
control of it. This leaves a definite number of patients for whom surgical 
treatment should be more thoroughly considered. 

If ileostomy is performed early in an initial acute fulminating attack 
of ulcerative colitis before a stage of severe depletion and exhaustion, 


it may prove to be lifesaving or prevent extensive damage to the colon. 


11. Streicher, M. H.: Penicillin: Oral Administration in Chronic Ulcerative 
Colitis: Clinical, Chemical and Bacteriologic Evaluation, J. A. M. A. 184:339- 
341 (May 24) 1947. Collins, E. N.: Application of Sulfonamides to Gastrointestinal 


Disease: Panel Discussion: Late Results in Ulcerative Colitis, Gastroenterology 
4:8-10, 1945. Collins, E. N., and Hewlett, J. S.: Succinylsulfathiazole (Sulfon 
amide) in Treatment of Chronic Ulcerative Colitis: 55 Cases Followed 2 Years; 
Value by Retention Enema in Early Cases, Gastroenterology 7:549-554, 1946. 

12. Kirsner, J. B.; Palmer, W. L.; Maimon, S. N., and Ricketts, W. E.: 
Clinical Course of Chronic Nonspecific Ulcerative Colitis, J. A. M. A. 137:922- 
928 (July 10) 1948 
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A decision to do this, however, is difficult in individual cases for several 
reasons. In the first place, considerable time is required for diagnostic 
study in order to differentiate the disease from known specific causes of 
inflammation of the colon. In the second place, modern medical methods 
of support and of inducing remissions are more successful than before. 
Thirdly, once a remission is gained it may, with reasonable degree of 
management, persist for years without incapacitating symptoms or 
progressive changes in the bowel. 

If ileostomy is performed late during the acute fulminating stage 
of the disease as a last resort when medical measures are failing to 
control the unfavorable progress, the mortality rate is consistently high. 
Cave ** and Ault '* have recently emphasized the prohibitive mortality 
of ileostomy as a lifesaving measure in such instances. 

Initial signs of acute relapse after a remission is gained medically 
and after the diagnosis is established constitute a more definite indication 
for ileostomy. In these respects a less conservative attitude may be 
indicated in an attempt to decrease the mortality from sepsis and 
exhaustion or from perforation and hemorrhage, which are often a 
part of the acute fulminating form of the disease. 

There are certain absolute indications for surgical intervention in 
cases of ulcerative colitis. In instances of protracted disease with 
irreversible anatomic and functional changes and chronic sepsis in the 
colon there may be long periods of morbidity and incapacitation requiring 
continuously active medical measures. The patient who is an invalid 
because of the disease and in financial straits because of the need for 
constant treatment is a candidate for operation. In the chronic relapsing 
and remitting form of ulcerative colitis, obstruction, impending perfora- 
tion, abscess, and anorectal complications, such as painful intractable 
fissures and fistulas, are indications for operation. The development of 
pseudopolyps, often a concomitant of the prolonged presence of the 
disease, is similarly an indication for active surgical intervention. 
Pseudopolyp formation can cause unfavorable outcome through hemor- 
rhage or through the development of true adenomatous hyperplasia and 
cancer. In the protracted chronic form of ulcerative colitis the develop- 
ment of carcinoma has been long recognized as a complication. 

Recently it has become apparent how frequently cancer occurs as a 
complication of ulcerative colitis. Studies by Cattell and Sachs ** indicate 
that in 7 per cent of their surgically treated patients carcinoma had 
developed, in contrast to a previously estimated 1 to 2 per cent. With 


the propensity for malignant change, even the patients with only mild 


13. Cave, H. W.: Surgical Experiences with Ulcerative Colitis, S. Clin. North 
America 25:301, 1945 

14. Ault, G. W.: Surgical Treatment of Chronic Ulcerative Colitis, Am. ] 
Surg. 75:325-331, 1948 
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chronic ulcerative colitis deserve careful watching for the formation of 
polyps, with intermittent sigmoidoscopic and roentgenologic study. The 
results of treatment of carcinoma developing in cases of ulcerative colitis 
have been particularly poor as compared with the results of treatment 
of the usual type of carcinoma of the colon. Earlier detection of neo- 
plastic change in ulcerative colitis should be sought. 


METHODS FOR SURGICAL TREATMENT 

Accepted types of surgical treatment include ileostomy and partial 
or total colectomy. There are a few patients who may be treated by 
resection of a portion of the large bowel.* These are the patients with 
segmental colitis, in whom the disease apparently involves only a part 
of the colon. Limitation of the disease to the right side of the colon 
will permit colectomy and ileosigmoidostomy, and limitation to the left 
side will permit transverse colostomy followed by left colectomy and 
rectal resection. The risk of insufficient resection is present in spite of 
careful study and may lead to poor results in patients so treated. 

Dennis and others '* have recently introduced vagotomy as a form 
of treatment of ulcerative colitis. In a group of cases reported, marked 
improvement occurred after vagotomy. The series is too recent to allow 
adequate follow-up, though early reports are encouraging. The explana- 
tion of the beneficial effects is not clear, though it is assumed that they 
are at least partially due to a decrease in the tone of the colon, with 
relief of spasm and a slowing of progress of food through the intestines. 

The remaining methods of surgical treatment are based on external 
ileostomy followed later by removal of the colon or of the colon and 
rectum. Expectation of restoring continuity either by closure of the 
external ileostomy opening or by transplantation of the ileum to a 
previously diseased rectum should not be held at the time external 
ileostomy is done. This results in reactivation of the disease in almost 
all instances. The practice of delayed anastomosis of the ileum to the 
anus in order to preserve sphincter function as reported by Ravitch '° 
awaits further trial and observation. McKittrick and Moore’s \* late 
results showed that 84 per cent of their patients who underwent 
ileostomy were satisfied and in good health and that only 3 per cent 


were appreciably incapacitated. 


15. Dennis. C.; Eddy, F. D.; Frykmann, H. M.; McCarthy, A. M., and West- 
over, D.: The Response to Vagotomy in Idiopathic Ulcerative Colitis and Regional 
Enteritis, Ann. Surg. 128:479-496, 1948. 

16. Ravitch, M. M.: Anal Ileostomy with Sphincter Preservation in Patients 
Requiring Total Colectomy for Benign Condition, Surgery 24:170-187, 1948. 

17. McKittrick, L. S., and Moore, F. D.: Ulcerative Colitis—Ileostomy : 
Problem or Solution? J. A. M. A. 139:201-207 (Jan. 22) 1949. 
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Some of the cases of chronic ulcerative colitis for which ileostomy 
is performed are controlled by this single procedure. A greater number 
of patients have undergone preliminary ileostomy and require a further 
procedure for relief of symptoms, by either partial or total colectomy. 
Excision of the colon is definitely indicated in cases in which there has 
been an unsatisfactory response to ileostomy alone in the form of a 
reactivation of the disease in the colon or of pseudopolyp formation and 
carcinomatous change. Occasionally, colectomy may be required to 
relieve chronic hemorrhage. In general, the late results in patients 
subjected to partial or total colectomy are more favorable than those in 
patients subjected to ileostomy only. 

Surprisingly, the mortality rates for partial or total colectomy are 
much lower than those for ileostomy. This can be accounted for in 
part by the fact that ileostomy too often is done as a procedure of last 
resort in fulminating stages of the disease and also that it has in many 
instances allowed the patient who subsequently undergoes colectomy to 
improve in nutrition and general health. 

Colectomy generally is accomplished by dividing the operation into 
two or three stages for purposes of safety. Removal of the large bowel 
in a single stage in patients with ulcerative colitis may be done safely in 
some instances provided rigid standards of safety are observed with 
regard to the condition of the patient before and during the operation. 


DESCRIPTION OF PATIENTS UNDERGOING OPERATION 

A principal purpose of this article is to describe our results with 
one stage removal in three patients. The report is not to be interpreted 
as favoring in all cases substitution of one stage colectomy for the usual 
two or three stage operation. There were some circumstances which 
were common to the three patients. All were victims of moderately 
severe, chronic relapsing forms of ulcerative colitis which had failed to 
respond satisfactorily to medical management in competent hands before 
surgical intervention was advised. They were in a stage of remission, 
with sepsis controlled, blood loss replaced and nutritional deficiencies 
corrected. In two patients with extensive involvement of the entire 
colon and rectum, the remissions were aided by ileostomy, which was 
followed by an increase in weight and a return to fairly good health. 
They continued, however, to be symptomatic and exhibited irreversible 


changes in the entire colon and rectum. Total colectomy and proctectomy 


were done in one stage in these two patients. The third had involvement 
of the lower part of the ileum and the right and transverse colon. A 
one stage resection of the affected ileum and colon with ileosigmoidos- 
tomy was done without preliminary ileostomy. 

At the time of operation there were several conditions which con- 
tributed to easier and more rapid dissection than is usual in other diseases 
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Fig. 1.—Skin incision from flank to flank exposing sheaths of rectus muscles 
and fibers of external oblique muscles. 


Peritoneum and 
transversalis fascia 
cut together 


Fig. 2.—Muscles have been divided down to the peritoneum, 


and the peritoneum 
is being opened 
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for which resection of the colon is done. These were the foreshortening 
of the colon, the scarcity of fat in the mesentery and the lack of indication 
for the wide resection of the mesentery and contained lymph nodes done 
in cases of carcinoma. The procedures were greatly facilitated by the 
excellent exposure of all affected parts, the rectum as well as the 
flexures, afforded by a transverse infraumbilical incision carried out 
into both flanks (figs. 1, 2 and 3). 

It is important to note that in none of the three cases was the 
operator committed to completing the resection in one stage. Each 
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Fig. 3.—Exposure afforded by the wide transverse abdominal incision. 
procedure could have been interrupted for completion at a later date. 
The absence of untoward reaction and of a significant degree of hemor- 
rhage or soiling and the reasonable amount of time required, in our 
opinion, justified continuing in each case. 


CASE REPORTS 
Case 1.—History—A. W., a white man aged 35 years, was admitted to the 
on March 16, 1946, with a 
history of frequent stools and diarrhea and passage of mucus and blood at periodic 
intervals for six years 


Surgical Service of the Cincinnati General Hospital 


The diarrhea had become almost constant, with 15 to 20 
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stools per day, and seven months of the year prior to his admission he had spent in 
hospitals, where he had received intensive medical therapy. There was a weight 
loss of 40 pounds (18 Kg.), with a decrease from 155 to 115 pounds (70 to 52 Kg.). 


Many studies of the stools had failed to reveal a specific cause, and a course of 


antiamebic therapy had been ineffective. 

Preoperative Study and Preparation.—Physical examination revealed a_ thin 
young man with an ashen gray pallor of the skin who appeared to be under- 
nourished and underweight. The temperature was 100 F., the pulse rate 110 
and the respiratory rate 24. The abdominal examination elicited continuously active 
peristalsis, slight generalized tenderness and palpable spasticity in the left side of 


the colon. 


Fig. 4 (case 1).—Colon visualized with barium shortly before ileostomy was 
performed. 


Sigmoidoscopic examination showed a granular, reddened, edematous mucosa 
with numerous patchy areas of ulceration beginning at the mucocutaneous junction 
and extending upward for 10 inches (25 cm.). Roentgenologic study (fig. 4) 
after a barium enema revealed a narrowed colon, with absence of haustrations 
even in the cecum. The hematocrit value was 32.3 volumes per cent, the red 
blood cell count 3,700,000, the hemoglobin 11 Gm. and the plasma proteins 5.07 Gm. 
per 100 cc. The blood prothrombin time and the blood urea nitrogen level were 
normal. Studies of the stools showed absence of typhoid and dysentery organisms 
and parasites. Cultures showed Escherichia coli and hemolytic and nonhemolytic 


streptococci, 
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The patient was given a low residue diet and vitamins B, C and K. Dextrose 
and protein were given parenterally and transfusions of whole blood daily until 
the hemoglobin and plasma protein levels were brought to normal. His general 
condition appeared to be somewhat improved, and the diarrhea had subsided to 
five or six stools daily by the thirteenth hospital day. 

Surgical Procedure.—lleostomy was performed on March 29, 1946, through 
a short, transverse incision, the distal stump of the ileum being brought through 
the angle of the wound and the ileostomy opening through a small wound below 
The postoperative course was stormy, characterized by fever, rapid pulse and 
abdominal cramps and requiring intensive supportive therapy. There was a gradual 
subsidence and abatement of symptoms by the third week. 

The patient was readmitted on June 24, 1946. There had been an increase in 
weight of 35 pounds (16 Kg.), and his general health was excellent. The ileostomy 
stoma functioned well. There was a slight discharge of blood-tinged mucus from 
the rectum daily. Proctoscopic examination revealed scarring and superficial ulcers, 
alternating with small pseudopolyp formation. The red blood cell count was 4,500,- 
000, the hematocrit value 48 and the plasma proteins 6.5 Gm. 

On June 27 with the patient under continuous spinal anesthesia, the non- 
functioning ileostomy stoma was closed and the transverse incision was reopened 
and extended from flank to flank. Total colectomy and proctectomy were then 
done by the abdominal and perineal routes in one stage. The patient withstood 
the operative procedure well. Fifteen hundred cubic centimeters of whole blood 
was given during and immediately after the operation. The patient was allowed 
to walk on the first postoperative day. Penicillin and sulfadiazine were given 
postoperatively. A moderate febrile course persisted for ten days after operation, 
but there were no specific complications. The patient was discharged from the 
hospital on the twenty-fourth postoperative day. 

Pathologic Process——Examination of the colon and rectum (fig. 5) showed 
the bowel wall to be thickened, friable and fibrotic, measuring 2 cm. in thickness 
in some areas. In portions, the lumen was almost completely obliterated. The 
mucosa was almost entirely replaced with scar and multiple pseudopolyps, alter- 
nating with numerous areas of ulceration. There were many enlarged regional 
mesenteric lymph nodes. On microscopic examination, the entire thickness of 
the bowel wall was in some places replaced with a dense fibrous connective tissue 
There was diffuse infiltration of polymorphonuclear, lymphocyte and plasma 
cells. Examination of four mesenteric lymph nodes showed no evidence of 
neoplasm. 

Follow-Up.—The patient has been seen at regular intervals of three, four and 
six months up to Jan. 14, 1950, more than three and a half years after operation. 
He is in excellent health, is working 44 hours a week and now weighs 165 pounds 
(75 Kg.). He is wearing a Koenig-Rutzen ileostomy bag, is well adjusted to 
the ileostomy and has had no difficulty with skin excoriation or other complications 
(fig. 7). 

Comment.—In this patient, chronic relapsing ulcerative colitis, with intervals of 
remission never lasting more than a few weeks, had been present for more than 
six years. Despite continuous and energetic medical therapy and repeated psychia- 


tric consultation, his condition had become-progressively worse. External ileostomy 


combined with supportive measures produced a prolonged remission and relative 
quiescence of the disease process. Chronic inflammation of the entire colon and 
rectum, with ulceration and pseudopolyp formation persisted, and these organs 


were removed in one stage three months after ileostomy. 
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Case 2.—History—G. D., a white ‘woman aged 33 years, was admitted to 
the hospital on March 25, 1946, with a history of diarrhea and of stools contain- 
ing mucus and blood for two years and four months. The onset was during a 
pregnancy, with fever and 10 to 15 bowel movements daily. A remission was 
induced with medical treatment in about six weeks. One year later, a similar 
attack of increased severity occurred, and it also slowly subsided under medical 
management. A third relapse occurred in about 10 months with the same response. 
There was a weight loss of 55 pounds (24.9 Kg.), from 130 to 75 pounds (59 
to 34 Kg.). Exhaustive proctoscopic and roentgen studies and examinations of 
the stools made during the various periods in the hospital had failed to reveal 
a specific cause of colitis. 


Fig. 5 (case 1).—Entire large bowel removed in one operative stage. 


Preoperative Study and Preparation.—On physical examination after the third 
remission, there were marked emaciation and pallor of the skin. The general 
examination was otherwise essentially noncontributory. There was moderate 
diffuse abdominal tenderness. The temperature was 99.6 F., the pulse rate 100 
and the respiratory rate 22. The sigmoidoscopic and roentgen examination with 
barium sulfate showed findings about the same as those described in case 1 
(A. W.) 

The hematocrit value, red blood cell count, hemoglobin and plasma protein 
were normal on the patient’s transfer to the surgical service as a result of intensive 
supportive therapy on the medical service during and after the third relapse. A 
stage of relative quiescence had endured for about two weeks 

Surgical Procedure—In April 1946 ileostomy was done by the same approach 
as that described in case 1. The postoperative course was moderately febrile, 
with rapid pulse and a profuse discharge of ileal contents. These symptoms 
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responded to supportive therapy in about 


10 days, and there were no other 
complications. 


The patient was readmitted in October 1946 after a moderately severe relapse 
three weeks earlier. This attack was characterized by a low grade fever, diarrhea 
from the ileostomy opening, abdominal cramps and discharge of blood and mucus 
from the anus. It responded to conservative treatment in one week. During the 
interval between ileostomy and this admission, there had been a gain of 35 pounds 
(16 Kg.), the weight increasing from 75 (34 Kg.) to 110 pounds (50 Kg.). 
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Fig. 6 (case 2).—Entire large bowel removed in one operative stage. 
g g 


On Oct. 19, 1946, the ileal mucosa fistula was closed, and through a transverse 
infraumbilical incision extending from flank to flank a total colectomy and perineal 
resection of the rectum was done. The patient withstood the procedure without 
untoward reaction. One thousand cubic centimeters of whole blood was given 
The patient was allowed up on the day after operation. 
An abscess of the abdominal wall which localized above Poupart’s ligament on 
the left side was incised and drained on the sixth postoperative day. 
communicate with the operative incision. 


during the operation 


It did not 
There were no other complications, and 
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the patient was discharged from the hospital on the twenty-cighth postoperative 
day, fitted with a Koenig-Rutzen bag. 

fathologic Process ——Examination of the colon and rectum (fig. 6) revealed 
essentially the same changes as those described in case 1 except that the pseudo- 
polyp formation was not as marked. No areas of malignant change were detected 

Follow-Up.—This patient has been seen at regular intervals of from two to four 
months up to January 1950, more than three years after operation. 
weighs 135 pounds (61 Kg.), which is a gain of 60 pounds (27 Kg.), 
the best of health. 


She now 
and is in 
The ileostomy stoma was repaired, because of a cutaneous 
stricture, in October 1948. She is cheerful, active as a housewife and has had no 
abdominal complaints since her discharge from the hospital (fig. 7). 


Fig. 7 (case 2 and case 1).—Postoperative photographs taken more than three 
years after surgical procedures were completed. 


Comment.—This patient survived an initial severe attack of acute ulcerative 
colitis with the aid of supportive medical treatment 


Two severe relapses and a 
mild one occurred during the following three years. 


External ileostomy was 
performed during a stage of relative quiescence after the second relapse. Five 
months after ileostomy, symptoms of increased inflammatory activity in the colon 
recurred, but they subsided after one week. Because of roentgenologic and 
proctoscopic evidence of irreversible changes in the rectum and entire colon, these 
organs were removed in one stage 30 days after the last relapse. 

Case 3.—History.—F 


R., a white woman aged 63, was admitted to the Surgical 
Service on Oct. 8, 1947, 


with a history of intermittent episodes of diarrhea, with 
passage of mucus and blood in the stool, for 30 years. These attacks were gradual 
in onset and never fulminating but productive of weight loss and incapacitation 


requiring prolonged bed rest and careful dietary management., Remissions lasting 
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from six months to a year gradually became shorter, until a stage of continuous 
chronicity of symptoms was present, characterized by six to eight stools per day 
with mucus and blood, abdominal cramps, tenseness, weakness, a weight decrease 
from 142 to 84 pounds (64 to 38 Kg.) and anemia. Recently the abdominal 
cramps had become worse and were accompanied with distention after meals 
Surgical intervention had been advised several years earlier but was refused 
Seventy-five to 80 transfusions of whole blood had been given in the eight years 
before operation in order to maintain an adequate hemoglobin content. Several 
previous periods in the hospital for study and supportive treatment had lasted up 
to seven months. 

Preoperative Study and Preparation—Numerous sigmoidoscopic and roentgen 
examinations made during previous periods in the hospital had shown changes in 
the terminal portion of the ileum and in the proximal part of the colon to the descend- 


Fig. 8 (case 3).—Terminal portion of ileum and markedly shortened right and 
left sides of colon removed in one operative stage. 


ing colon which were characteristic of ulcerative colitis There were absence of 
haustrations and shortening of the colon and recent examination showed two areas 
of marked constriction in the right and transverse portions of the colon. The 
rectum and the lower part of the sigmoid showed no evidence of disease. Repeated 
examinations of the stools were noncontributory 

Physical examination revealed nothing abnormal except for evidence of chronic 
weight loss and diffuse moderate abdominal tenderness with visible peristalsis 
The white blood cell count was 6,850, red blood cell count 404,090,000, hemoglobin 
13 Gm. and serum protein 4.88 Gm. The urine was normal. 


Large amounts of plasma and amigen® were given preoperatively, and the bowel 


was prepared with a low residue diet and streptomycin administered orally for 


three days. 
Surgical Procedure—On Oct. 10, 1947, through a transverse incision extending 
across the entire abdomen, exploration confirmed roentgenologic findings of involve 
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ment of the terminal portion of the ileum as well as the colon from the cecum 
up to the upper part of the sigmoid. Resection of 18 inches (46 cm.) of the 
terminal portion of the ileum and the colon to the lower sigmoid was done and an 
end to side ileosigmoidostomy performed. During and immediately after the 
procedure the patient received 1,500 cc. of whole blood in transfusion. The 
operation was tolerated well. 

The postoperative course was uneventful except for a temperature of 101 F., 
24 hours after operation. The patient was allowed to walk on the first post- 
operative day. Oral intake of fluids was begun on the fourth day, and a low 
residue diet was well tolerated by the seventh day. There were no complications, 
the wound healed per primam and the patient was discharged from the hospital 
on the twentieth postoperative day. 

Pathologic Process (fig. 8).—Examination of the ileum 


revealed scattered 
ulcers of considerable depth measuring from 


5 to 10 mm. in diameter. These 


i 
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Fig. 9 (case 3).—-Postoperative photograph taken two years and three months 
after operation. 


were present up to within 2 cm. of the line of transection. The mucosa was thick 
ened and raised between the ulcers. The wall was thickened, and the lumen at 
the ileocecal valve was moderately stenosed 


The mucosa of the cecum and colon revealed shallow 


ulcers varying in size 
from a few millimeters to 3 cm. in diameter. 


The intervening mucosa was thickened 
and polypoid in appearance. The ulcers did not involve the underlying muscle. 
[wo areas of constriction of the lumen were present, one in the transverse colon 
and one in the descending colon, There was a moderate lymphadenopathy, with 
nodes measuring up to 1 cm. in diameter. No evidence of a malignant process 
Was seen 
Follow-Up.—The patient has been seen at intervals of about two months up to 
January 1950, more than two years and three months after surgical intervention. 


For about one year symptoms of abdominal distress were present. For the past 
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year there has been distention in the lower abdominal area after meals, and enemas 
and laxatives have been required for bowel movements. Abnormally active 
peristalsis can be heard. There is low grade abdominal discomfort at these times 
but no cramps, nausea or vomiting. The patient now weighs 94 pounds (43 Kg.), 
an increase in weight of 10 pounds (4.5 Kg.) from the time of operation (fig. 9). 
Since the rectum and the lower part of the sigmoid have not been involved, it is 
believed that there may be active disease at the site of anastomosis. As noted, 
the pathological process had extended close to the point of transection of the ileum. 

Comment.—In this patient chronic ulcerative colitis had been present for at 
least 30 years and had extended into the ileum, but the rectum and the lower 
portion of the sigmoid were not involved. Resection of 18 inches (46 cm.) of 
the terminal end of the ileum and the colon to a point low in the sigmoid, with 
end to side ileosigmoidostomy, was done. The site of election for transection 
of the ileum appeared to be about 6 inches (15 cm.) proximal to the involvement, 
but inspection of the specimen revealed ulceration to within 2 cm. of the level of 
division. After one year, symptoms have appeared, and study suggests involve 
ment of the remaining terminal portion of the ileum. Because of this, the result 
is classified as only fair. However, the patient has not been confined to bed, 
there is ne pain or diarrhea and the gain in weight has been 10 pounds (4.5 Kg.) 
in the two years and three months since operation. Resection of more of the 
terminal portion of the ileum has been advised. 


SUMMARY 


Medical treatment should be used at the onset of ulcerative colitis 
in an attempt to gain satisfactory control of the disease. Ulcerative 
colitis is so widely variable in response to therapy and in the duration 
of remissions that the results of conservative treatment are not predict- 
able in an individual case. Once a remission is gained, efforts are directed 
by medical means toward obtaining a state of health which is non- 
incapacitating for the patient. Failure to accomplish this should lead 
to surgical treatment, preferably before the patient becomes a poor 
surgical risk because of advanced systemic changes or complications of 
the disease. 

The accepted methods of surgical treatment of ulcerative colitis have 
been reviewed. They are based primarily on the principles of diversion 


of intestinal contents from diseased areas and eradication of chronically 
infected or defunctionalized intestines. Choice of the method to be 
used depends on careful study of the general condition in the individual 
patient and of the location, extent and character of the lesions in the 
bowel. 


Three cases of ulcerative colitis treated by surgical measures are 
reported. In two patients, after preliminary ileostomy, total colectomy 
and proctectomy were done in one stage. In the third patient a one 
stage resection of the affected ileum and colon with ileosigmoidostomy 
was done without preliminary ileostomy. 

In cases of ulcerative colitis one stage removal of the large bowel 
may be accomplished safely provided certain criteria are observed with 
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regard to the condition of the patients before and during the operation. 


In the cases reported the patients were in a stage of remission without 
fever or diarrhea. Anemia and nutritional deficiencies had been cor- 
rected. In each instance the operative procedure was facilitated by the 
foreshortening of the colon, scarcity of fat in the mesentery and the lack 
of need for wide removal of the mesentery and contained lymph nodes. 
There was no untoward reaction to the anesthetic agent or to the 
surgical procedure, and no significant degree of hemorrhage or soiling 
occurred. Each procedure could have been interrupted for completion 
at a later date. 

Excellent exposure of all parts of the colon and rectum was obtained 
by the use of a transverse infraumbilical incision carried out into both 
flanks. 





EN MASSE “PELVIC VISCERECTOMY” WITH URETERO- 
INTESTINAL ANASTOMOSIS 


E. S. BRINTNALL, M.D. 
AND 
R. H. FLOCKS, M.D. 
1OWA CITY 


66 PELVIC viscerectomy” is the natural outgrowth of two well 

founded operative procedures, cystectomy with ureterointestinal 
anastomosis and abdominoperineal resection of the rectum and the lower 
sigmoid colon. 

As used in this discussion, the term “pelvic viscerectomy” refers to 
the en masse removal of rectum, lower sigmoid colon, bladder and 
prostate in the male or en masse removal of the rectum, lower sigmoid 
colon, bladder, internal genitalia and vagina in the female. In both male 
and female patients, this procedure includes simultaneous en bloc excision 
of fatty areolar tissue and peritoneum surrounding these viscera and the 
regional hypogastric, external iliac, common iliac and presacral lymph 
nodes. 

There is a sizable group of patients with malignant changes limited 
to the pelvis that can be afforded a great deal of comfort and possibly 
“cure” if certain technical problems connected with the operation of 
pelvic viscerectomy can be overcome. Included in this group are 
patients with carcinoma of the rectum or sigmoid colon which has 
invaded bladder or ureters by direct extension and which shows no 
evidence of invasion beyond the pelvis. Other types of locally invasive 
malignant neoplasms, such as carcinoma of the cervix, are not included 
in this present study. 

Pelvic viscerectomy presents three problems: 

1. The operative procedure is severe. 

2. The procedure for ureterointestinal anastomosis is subjected to 
certain limitations in that the right ureter is usually transplanted to the 
cecum and the anastomosis is carried out as a one stage procedure. 


From the departments of surgery and urology, State University of Iowa 
College of Medicine 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 17, 1950 
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3. Disposition of the lower alimentary canal must be made in such a 
way that it can care for both fecal and urinary excretion. 

These technical problems were met in a series of nine cases of 
extensively invading carcinoma of rectum and sigmoid colon. The 
operative mortality has not been prohibitive, and the early results of 
the operation are encouraging. Of course, it is too early to predict the 
curability rate of the operation as the first patient in the series was 
operated on Sept. 23, 1947. 


f Ext. Iliac AV. 
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(Peivic Fascia -Parietal Layer) 


M Obturator Int. 


Fig. 1.—Semidiagrammatic representation of the parietal layer of pelvic fascia. 
Note that nerve trunks are external and vessels are internal to this fascial plane. 


ANATOMIC CONSIDERATIONS 
The pelvic viscera are contained in the true pelvis and are surrounded 
by fatty subperitoneal tissue. The walls of the true pelvis are for the 
most part lined by the parietal layer of pelvic fascia, which is the fascia 
of the obturator internus and piriformis muscles. It is of importance to 
note that lymph nodes and vessels are internal to this fascia and nerve 
trunks are external to it (fig. 1). This means that the pelvic viscera 


and vessels which supply them can be widely excised along with lym- 
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phatic vessels without injuring the nerves. The one exception to this 
relationship is the obturator nerve, which runs its course above the 
superior line of attachment of the parietal layer of pelvic fascia. ‘This 
nerve is easily pushed aside so that it is not injured during operation. 
The plane of dissection in pelvic viscerectomy is internal to the parietal 
layer of pelvic fascia. 

The pelvic viscera are chiefly supplied by vessels arising from the 
hypogastric artery. The hypogastric vessels can be stripped of lymphatic 
vessels and the branches to viscera divided and ligated close to their 
origins from the main trunks, or the hypogastric vessels themselves can 
be ligated, divided and removed along with their branches and accom- 
panying lymphatic vessels. When the hypogastric vessels and branches 
are removed from the pelvic wall, to be included in the block dissection, 
severe bleeding occurs from arterial branches and venous tributaries 
which perforate the pelvic wall. Packing controls this “pelvic wall” 
bleeding until suture ligatures in parietal layer of pelvic fascia close the 
bleeding points. The bleeding vessels concerned are the obturator, 
pudendal, superior gluteal and inferior gluteal arteries and veins. When 
the main trunks of the hypogastric vessels are left in place on the lateral 
pelvic walls, vesical, vaginal, uterine and middle hemorrhoidal vessels 
are divided and ligated for laterally and significant “pelvic wall” bleeding 
does not occur. The inferior mesenteric vessels are ligated just proximal 
to the lowest sigmoidal branches as in abdominoperineal resection of the 
rectum. 

Lymph nodes of the hypogastric, external iliac and common iliac 
groups are resected en bloc with the pelvic viscera. Removal of the 
lowest sigmoidal artery along with the superior hemorrhoidal artery 
insures an adequate resection of lymph nodes draining the rectosigmoid 
colon. By dissecting close to the fascia in the hollow of the sacrum, the 
few middle sacral lymph nodes which drain the prostate or the lower 
region of the bladder are removed. 

At the perineal stage of the procedure, the levatores ani must be widely 
excised and a generous removal of perineal structures must be carried 
out. Thus the pelvic viscerectomy is abdominoperineal in type. Anterior 
(abdominal or supralevator) resection of pelvic viscera is now seldom 
performed. 

PATHOLOGIC CONSIDERATIONS 

In general, the pelvic carcinomas with which we are concerned spread 

initially by direct extension and are relatively slow to metastasize. 


Carcinomas of the rectum of the type concerned here are generally of 


relatively low grade malignancy. A considerable degree of local invasion 
usually occurs before lymph node metastasis is extensive. Lymph node 
metastasis, when it does occur, is initially well within the field of removal 
by the radical procedure advocated. 
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We do not believe that the radical pelvic operation should be carried 
out for a malignant process unless it will remove all gross neoplasm. 
The occasional patient with liver metastasis or involvement of preaortic 


nodes at a high level is not considered a candidate for pelvic viscerectomy. 


PREOPERATIVE AND POSTOPERATIVE CARE 
The problems associated with preoperative and postoperative care are 
not different from those concerned generally in major surgery of the 
large bowel and ureterointestinal anastomosis. These problems have 
been well discussed by Brunschwig? and others.’ 


TECHNICAL CONSIDERATIONS 

Incision.—In about half of this series of patients exposure was 
obtained by means of a transverse lower abdominal incision. In a few 
instances these were converted to T incisions by the addition of a vertical 
limb extending downward to the symphysis pubis. The transverse 
incision has the advantage of secure healing but is slowly made and 
closed, and it necessitates placing the colostomy opening in the operative 
incision. In the other patients a midline suprapubic incision was utilized. 
The midline incision begins at the pubis and extends upward, around 
and for a short distance above the umbilicus. This incision can be quickly 
made and closed, provides good exposure of the pelvis and enables the 
operator to set up a terminal sigmoid colostomy well away from the 
operative incision. In general, the midline incision is preferred, and it is 
now utilized. 

Exploration—aAn initial general abdominal exploration is carried 
out. The liver is carefully palpated for evidence of metastatic nodules. 
The peritoneal surfaces are inspected for evidence of implants. Lymph 
nodes along the aorta are palpated, and if enlarged nodes are found here, 
they are examined grossly and, if necessary, frozen sections are obtained. 
Finally, the pelvic region is examined and the presence and the extent of 
the pelvic cancer are determined. 

Mobilization of Pelvic Viscera.—After the peritoneum is incised at 
about the level of the brim of true pelvis, the contents of the pelvis are 
mobilized laterally from pelvic walls, posteriorly from the hollow of the 
sacrum and anteriorly from the symphysis pubis. If the pelvic lesion is 


large enough to interfere with mobilization, the hypogastric vessels are 


1. Brunschwig, A.: Complete Excision of Pelvic Viscera for Advanced 
177-183, 1948 


Carcinoma, Cancer 1: 

Poth, E. J., and Knotts, F. | Sucinyl Sulfathiazole, a New Bacteriostatic 
Agent Locally Active in the Gastrointestinal Tract, Proc. Soc. Exper. Biol. & 
Med. 48:129-130, 1941 
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ligated in continuity bilaterally to lessen blood loss. ‘The common iliac 
external iliac and hypogastric vessels are stripped of lymph nodes while 
the lateral mobilization is carried out. If indicated by extensive lateral 
spread of the neoplasm, the hypogastric vessels and their branches are 
excised and removed. The round ligaments in the female and the vasa 
deferentia in the male are divided near the internal inguinal ring. The 
ovarian vessels and infundibulopelvic ligaments are divided and ligated 
in the female. In both male and female, the branches of the hypogastric 
vessels supplying pelvic viscera are somewhat grouped in an oblique line 
on the pelvic wall and can be ligated and divided easily in this location. 
The tissues on the levatores ani are stripped medially toward the rectum 
and prostate in the male and to the rectum and vagina in the female. The 
ureters are divided at a high level, and the sigmoid colon is divided. This 
completes the abdominal mobilization. 

If a “supralevator” procedure is done, the mobilized tissues are 
removed after division of the urethra beneath the prostate and rectum 
just above the external anal sphincter in the male or after division of the 
urethra and vagina at the levator level and the rectum just above the 
external sphincter in the female. In this circumstance the entire oper- 
ation is carried out through the abdominal incision. After such a 
“supralevator” procedure, the levatores ani are approximated with inter- 
rupted sutures to seal vaginal and anorectal openings in the peivic floor. 

Colostomy.—Initially, it was thought that a supralevator pelvic 
viscerectomy and end to end anastomosis of the midsigmoid colon to the 
stump of the rectal ampulla just above the levators would be ideal. This 
procedure was carried out in the first patient of the series. In this 
instance there were leakage of the anastomosis, pelvic abscess and perineal 
fecal fistula. The poor healing of such anastomoses is probably due to 
poor blood supply to the anorectal stump and to the lack of pelvic fat, 
which normally falls against and supports low end to end sigmoid-rectal 
anastomoses. It is doubted that the presence of urine within the bowel 
exerts an unfavorable influence on healing. No further attempts to 
reestablish continuity of the rectum have been made. Instead, a terminal 
sigmoid colostomy is utilized. 

Care is taken when the sigmoid is divided to remove the lowest 
sigmoidal artery along with the superior hemorrhoidal artery. At times 


it is necessary to mobilize sigmoid and descending colon laterally to pro 


vide sufficient colostomy length. Adequacy of blood supply to the 


colostomy opening is insured if pulsating vessels are observed close to 
the end of the sigmoid 
The sigmoid colostomy opening is brought out through a short trans 


verse incision at a point halfway between the umbilicus and the left 
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anterosuperior iliac spine, well away from the midline laparotomy 
incision. This location allows subsequent proper fitting of the Rutzen- 
Koenig, glue-on “ileostomy” bag. It has been found that if the Rutzen- 
Koenig * bag is glued to a scarred skin surface, skin ulceration is liable 
to occur along the course of the scar. The colostomy opening is made 
immediately after closure of the laparotomy incision. The mucosal 
margins of bowel end are sutured to skin margins so that healing will 
occur rapidly and with minimal scarring. When the colostomy opening 
protrudes, with raw serosa exposed, slow healing with excessive scarring 
and frequent late stenosis are observed. 

Ureterointestinal Anastomosis. — Ureterointestinal anastomosis in 
conjunction with pelvic viscerectomy is limited by the fact that a one 
stage anastomosis must be done and the length of sigmoid colon into 
which the ureter may be implanted is short. Because there is no mobile 
sigmoid loop, the right ureter is usually implanted into the cecum and 
the left ureter into the descending colon or sigmoid. Most of the anasto- 
moses were done to retroperitoneal areas of the cecum and sigmoid colon 
since these areas could be approximated to the ureter with the least 
mobilization and tension. 

Every effort must be made to preserve ureteral blood supply at the 
point of anastomosis. This is done by dividing the ureter at a high level 
near the brim of the true pelvis, in an area where most of the blood 
supply to the ureter comes in from above (fig. 2). Also, one always 
studies the end of the ureter to see that it is bleeding actively before the 
actual suturing to bowel mucosa is carried out. If this circulation is 
inadequate, sectioning the ureter 1 to 2 cm. higher usually results in an 
adequate circulation. 

The actual anastomosis that is carried out is of the end to side variety, 
with ureteral mucosa being sutured to bowel mucosa. Either no tunnels 
are formed or the tunnels used are so short that they represent little more 
than a second anastomotic layer, i.e., a “seromuscular” layer (fig. 3). 
These anastomoses are of the open type or are set up over short or long 
segments of ureteral catheters. An inner suture line of interrupted 0000 
surgical gut sutures approximates mucosa of bowel and mucosa of ureter. 
It is believed that accurate apposition of these mucosal surfaces does 
much to hasten healing and to prevent stenosis at the anastomotic site. 
An outer suture line of interrupted fine silk is utilized to approximate 
muscularis of bowel and muscularis and adventitia of ureter. It is 
important that the silk sutures do not penetrate the mucosa of the ureter 
to provide subsequently a nidus for stone formation. Care is taken to 


3. The Rutzen-Koenig bag is manufactured by the H. W. Rutzen Company, 
3952 North Tower Avenue, Chicago 41, Il. 
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avoid stripping the ureter of surrounding vascular fatty-areolar tissue as 
maximal blood supply to the end of the ureter is necessary. If convenient, 
the anastomosis areas are reenforced by tacking adjacent fat, peritoneum 
or epiploic appendages over the suture lines. Angulation and tension 
of the ureters are avoided. 

In no instance in this series of 18 ureterointestinal anastomoses in 
nine patients has any urinary fistula developed. 

Reperitonealization.—In the earlier cases it was thought that reperi- 
tonealization was essential. The “reperitonealization” was often unsatis- 





Fig. 2.—Diagram illustrating the ureteral blood supply. Note that the higher 


the division of the ureter the better the blood supply to the distal end of the 
proximal segment. 


factory. In two patients, reperitonealization by any conventional method 
was impossible. In these cases the loops of small intestine were allowed 
to fall into the raw pelvic cavity. No complications resulted from this; 
in fact, the patients got along better than usual because there were no 
large pelvic dead spaces to become infected. Reperitonealization seems 
unnecessary and is probably unwise because of slow “filling-in” of the 
large dead space so created. Furthermore, if reperitonealization is 
accomplished under tension, separations can occur, with prolapse of 


intestine through the rents. Thus evisceration through the perineal 
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wound, or intestinal obstruction or localized gangrene of a portion oi 
bowel wall with formation of a fecal fistula are possible consequences. 

\t the present time, it appears that pelvic reperitonealization should 
not be carried out. Loops of intestine may safely be allowed to drop into 
raw pelvic defect, the perineal incision being tightly closed without 
drainage. The question of obstruction caused by adherence of bowel to 
raw pelvic parietes will be raised. Whether or not the bowel becomes 


seriously adherent in the pelvis would seem to depend on the integrity 


\ 


ox 
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Fig. 3.—The nontunnelled, two suture line, end to side anastomosis. The 
anastomosis is usually performed over a long or short segment of ureteral catheter 


of the serosal surface of the bowel; if the bowel serosa is undamaged, 
this should not constitute a hazard. 

Perineal Procedure.—After the closed abdominal incision is covered 
with a strip of petrolatum gauze, the patient is placed in the left lateral 
Sims’s position. The Sims position is less shocking to the patient than 
the lithotomy position, and it provides better exposure for wide perineal 
dissection. The anus is closed with a purse-string suture of heavy silk. 
\n elliptic incision is made around the perineal structures to be removed. 
The levatores ani are divided well laterally. In the male, the membranous 
urethra is divided and the prostate is freed retropubically. In the female, 
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the urethra, lower part of the vagina and introitus are mobilized along 
with the anus and rectum. The entire pelvic viscera are now removed 
through the perineal wound, The perineal incision is closed with surgical 
gut sutures subcutaneously, and skin margins are approximated with 


interrupted sutures of stainless steel wire. In earlier cases, after 


reperitonealization from above, the perineal wound was either packed 


open or closed with a drainage tube placed upward into pelvic dead space. 
Now, reperitonealization is not carried out, and the perineal incision is 
closed tightly without drainage. 

Accessory Venous Ligation.—In patient 7, ligation of the external 
iliac vein became necessary to control venous bleeding on one side of the 
pelvic wall. When either the external iliac vein or the femoral vein is 
ligated, the corresponding lower extremity should be wrapped immedi 
ately with elastic bandage (during the operation) to prevent venous 
stasis with consequent diminution in effective circulating blood volume. 
In this patient the resulting edema and cyanosis of the corresponding 
lower extremity persisted for only a short time. There appeared to be 
no significant late disability as a result of this ligation despite simul 
taneous ligation of the hypogastric veins. 

The wall of the external iliac vein may be torn in the dissection, or 
it may be necessary to remove a large segment of this vein when the 
neoplasm is adherent. In no instance has invasion of the external iliac 
artery been found. 

Operative Shock.—In most patients undergoing pelvic viscerectomy 
a significant degree of hypotension develops during the latter part of the 
abdominal procedure. The average patient requires about 2,000 cc. of 
whole blood in the period during and immediately following operation to 
accomplish replacement of lost blood. Blood loss and tissue trauma 
incident to extensive dissection account for the frequency of “operative 
shock.” Nitrous oxide anesthesia supplemented with pentobarbital 
sodium or thiopental sodium, with a high oxygen concentration and 
curare to provide relaxation, is used in most instances.‘ The curare 
provides excellent muscular relaxation in patients in the first plane of 
third stage anesthesia. Light anesthesia with high oxygen content and 
maintenance of blood volume with whole blood transfusions enables 
patients to tolerate reasonably well this necessarily “shocking” radical 
pelvic operation 

4. Cullen, S. C.: Clinical and Laboratory Observations on the Use of Curare 
During Inhalation Anesthesia, Anesthesiology 5:166-173, 1944 Carran, H 
Stoelting, V. K., and Cullen, S. ¢ Pentobarbital-Sodium-Curare Induction for 
Endotracheal Intubation, Anesthesiology 9:11-14, 1948 
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COLOSTOMY FUNCTION 

Experience has shown that the “wet colostomy” need not constitute 
a serious handicap to the patient. If the colostomy opening is well formed 
and if it is located far enough from the umbilicus and bony prominences, 
the use of a Rutzen-Koenig type of bag enables the patient to lead an 
essentially normal life. A considerable degree of skin irritation will 
result from mixed urine and feces which bathe the skin, if this type of 
bag is not utilized. The bag must be changed morning and night. At 
times, drainage of bag contents once or twice during the day through the 
escape valve is necessary. In general, it has been found that colostomy 
openings located at some distance from the exploratory incision are better 


Taste 1.—Blood Urea Nitrogen Studies in Pelvic Viscerectomy with Uretero- 
intestinal Anastomosis 


Postoperative Level 
Preop- — A. —+\ Late 
erative 2 4-7 10-14 Deter 
Patient Disposition of Ureters Level Days Days Days mination Result 
E, M. (53) Both to sigmoid (Coffey) 10 25 36 14 18 (24 mo.) Alive and well at 29 mo. 
8. D. Right to cecum, left 17 se oe 76 isi Died 12 days postoperatively 
sigmoid of cardiac failure, ete. 
(72) Right to cecum, left 3 : 28 oe ; Died 2 hr. postoperatively 
sigmoid of coronary artery insuffi- 
ciency 
Right to cecum, left 19 (16 mo.) Alive and well at 16 mo. 
sigmoid 
Right to cecum, left 22 2 Fr { 23 (4 mo.) Alive and well at 14 mo. 
sigmoid 
Right to cecum, left 28 ae 15 (1 mo.) Died 7 mo. postoperatively 
sigmoid ot carcinomatosis 
Both to sigmoid 2 53 3 13 (1 mo.) Died 2 mo. postoperatively 
of asthenia and weight loss 
Both to sigmoid 3 20 (1 mo.) Died 4 mo. postoperatively 
of pyelonephritis and uremia 
Right to cecum, left 5 3 ss : Died 4 days postoperatively 
sigmoid of gastric dilatation 


handled by the patient than those located in the incision, At the present 
time, all terminal sigmoid colostomies are set up in the midzone of the 
left lower quadrant of the abdomen. 


URINARY FUNCTION 
Reference to table 1 indicates the blood urea nitrogen studies in this 
series of patients before and after pelvic viscerectomy. Blood creatinine 


levels paralleled closely the levels of blood urea nitrogen. Most of the 


patients showed no significant change in blood urea nitrogen and 
creatinine levels during the postoperative period or showed a slight rise 
for a few days. In those cases in which a significant degree of azotemia 
developed an explanation, such as transfusion reaction, could usually be 
found. One patient died of recurring pyelonephritis and uremia four 
months after operation. Another died two months postoperatively after 
progressive deterioration characterized by loss of weight and strength 
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and poor appetite. Although this patient had no episodes of fever or 
back pain, it is possible that he died from chronic pyelonephritis and 
uremia. The local physician did not perform an autopsy but believed 
that death was due to carcinomatosis. It is interesting to notice that in 
the three patients who survived for long periods following operation the 
blood urea nitrogen and creatinine levels remained within normal limits. 
Late determinations of carbon dioxide-combining power of blood plasma 
revealed no tendency toward acidosis. This indicates that the reabsorp- 
tion of urinary waste products from the colon after a colostomy has been 
performed is not a problem even when one of the ureters is transplanted 

TABLE 2.—Case Summaries in Pelvic Viscerectomy With Ureterointestinal 

Anastomosis 


Primary 
Disease Nodes 


None 


Result 
Alive and well at 29 mo., 
working 
Died 12 days postopera- 
tively of cardiac fail 
ure, ete. 
Died 1% hr. postopera 
tively of coronary 
artery insufficiency 
Alive and well at 16 mo., 
working 
Alive and well at 14 mo., 


Extension Type of Procedure 


Bladder 


Patient 
FE. M. (53) 


Disposition of Ureters 
Both to sigmoid 
(Coffey) 

Right to cecum, left to 
sigmoid 


Sigmoid Supralevator 


(79) Rectum Bladder and Yes 


prostate 


2 stage abdomino- 
perineal 


(72) Rectum Bladder and None 


prostate 


Right to cecum, left to 
sigmoid 


2 stage abdomino 
perineal 

Rectum Bladder None Right to cecum, left to 
sigmoid 

Right to cecum, left to 
sigmoid 


1 stage abdomino 
perineal 
1 stage abdomino- 


Bladder and Yes 


left ureter 


Rectum 


Rectum 


Rectum 


Rectum 


Ureters and 
vagina 
Bladder 


Bladder 


Yes 


None 


None 


perineal 
1 stage abdomino- 
perineal 
1 stage abdomino 
perineal 


1 stage abdomino- 
perineal 


Right to cecum, left to 
sigmoid 
Both to sigmoid 


Both to sigmoid 


working 

Died 7 mo. postopera 
tively of carcinomatosis 
Died 2 mo. postopera- 
tively of asthenia and 
weight loss 

Died 4 mo. postopera 
tively of pyelonephritis 


and uremia 

Died 4 days postopera 
tively of acute gastric 
dilatation 


Bladder Right to cecum, left to 


sigmoid 


Sigmoid None Supralevator 


into the cecum. Intravenous pyelograms, obtained several months after 
operation, showed in general that kidney function was good and that 
In the first 


patient of this series, a modified Coffey I ureterointestinal anastomosis 


significant degrees of hydronephrosis did not develop. 
was performed. In this patient left hydronephrosis and hydroureter 
all to 
anastomoses were utilized and were not followed by hydronephrosis. 


have developed. In other instances, nontunnelled, end side 


CLINICAL OBSERVATIONS 

Reference to table 2 will indicate in brief our experience with pelvic 
viscerectomy for extensive rectal and sigmoid cancer. It will be noticed 
that in the first patient a supralevator type of viscerectomy was carried 


out, with reestablishment of intestinal continuity. A fecal fistula devel- 


oped from the end to end anastomosis of the colon, and reoperation with 
This 


establishment of a terminal sigmoid colostomy was necessary. 
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patient has made a good recovery, is now in good health and performing 
heavy labor and has no complaints despite the presence of left hydro- 
nephrosis and hydroureter. Blood urea nitrogen and creatinine levels 
and the carbon dioxide—combining power of blood plasma are within 
normal limits. There is no evidence of recurrence or metastasis of the 
malignant process. 

Two stage abdominoperineal types of pelvic viscerectomy were carried 
out in the second and third patients of the series. In patient 2, when 
death occurred twelve days after the second stage of the operation, it was 
found that there was a metastatic carcinoma high in the abdomen in 
retroperitoneal tissues and in the mediastinum. This widespread meta- 
stasis of the rectal carcinoma had not been recognized previously. The 
patient died of metastatic carcinoma, advanced age, heart failure and 
pyelonephritis. Azotemia of moderate degree developed which was 
apparently secondary to these multiple disorders. Patient 3 died 
suddenly and unexpectedly two hours after completion of the perineal 
(second stage) procedure. Autopsy showed that the patient had a high 
grade aortic stenosis and coronary artery arteriosclerosis. ‘There was 
evidence of moderate bleeding into pelvic dead space (below retro- 
peritonealization across the brim of the true pelvis). There was no 


peritonitis. The ureterointestinal anastomoses were intact and were 


healing normally. It was believed that this patient died of coronary 


insuffici -ney resulting from hypotension in the presence of severe aortic 
stenosis 

In patients 4 and 5, one stage abdominoperineal viscerectomies were 
carried out for carcinoma of the rectum invading the bladder. Both of 
these patients tolerated the operative procedure well and had uneventful 
postoperative courses. In both, reperitonealization was carried out by 
retaining flaps of pelvic peritoneum and stretching these across the brim 
of true pelvis. This resulted in the formation of large pelvic dead spaces 
which slowly granulated. Both patients are in good general condition 
16 and 14 months respectively after operation. They are working at the 
present time and leading essentially normal lives. 

Patient 6 had a one stage abdominoperineal visceretomy performed 
for carcinoma of the rectum invading the vagina and the lower portions 
of the ureters. Her postoperative course was uncomplicated, and she 
was fully ambulatory despite her advanced age. The perineal wound, 
which was left open at operation, healed slowly. Blood urea nitrogen 
and creatinine levels were normal and intravenous pyelography revealed 
good urinary excretion bilaterally at the time of check-up examination 
six weeks after operation. She died seven months postoperatively of 
carcinomatosis. 

Patient 7 had a one stage abdominoperineal viscerectomy performed 


for carcinoma of the rectum invading the bladder and prostate. In this 
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instance, peritoneum was not saved for reperitonealization. The loops of 
small intestine were dropped into the raw pelvic cavity, the perineal 
wound being tightly closed. Multiple transfusions during the operative 
procedure compensated for severe blood loss until the bleeding was con- 
trolled by ligation of the right and left hypogastric arteries and veins and 
ligation of the left external iliac vein. The left lower extremity was 
snugly wrapped with elastic bandages to limit venous stasis. During the 
operation, 5,000 cc. of whole blood was required. A moderate degree of 
azotemia developed in the early postoperative period, apparently due to 
transfusion reaction. He recovered from the azotemia, and urinary 
excretion became normal bilaterally as demonstrated by intravenous 
pyelography. Four weeks after operation, blood urea nitrogen and 
creatinine levels resumed normal values. The plasma carbon dioxide 

combining power was normal. No evidence of intestinal obstruction 
developed. This patient did well for a time postoperatively then gradu- 
ally lost weight and died a little more than two months after operation. 
The family physician reported that he died of progressive weakness and 
weight loss. He had no fever, back pain or colostomy dysfunction. No 
autopsy was performed. 

Patient 8 was subjected to one stage perineoabdominal pelvic viscerec 
tomy for carcinoma of the rectum invading the bladder base and the 
surrounding lower ureters. The abdomen and pelvis had been explored 
eight days previously, at which time a right hemicolectomy was _ per- 
formed for another primary carcinoma in the cecum. In this instance, 
the perineal dissection was completed, mobilized tissues were pushed 
upward into the pelvis and the perineal incision was tightly closed before 
the peritoneal cavity was opened. As no cecum was available for ureteral 
implantation, the right as well as the left ureter was anastomosed to the 
sigmoid colon. Despite division of the left ureter an inch (2.5 cm.) lower 
than usual, it appeared to have an adequate blood supply. Pelvic reperi- 
tonealization was not carried out. The patient’s initial postoperative 
course was satisfactory. No azotemia or acidosis developed. Intra 
venous pyelograms one month after operation were unchanged from the 
preoperative pyelograms (normal on left and indeterminate on the right ) 


This patient died at his home four months after operation, apparently 


of uremia from repeated attacks of pyelonephritis 

Patient 9 underwent a one stage viscerectomy carried out for carci- 
noma of the sigmoid colon with extensive invasion of the bladder and 
rectovesical fistula. The left ureter was transplanted to the sigmoid, and 
the right ureter was anastomosed to the cecum. Because the sigmoid neo- 
plasm was located at a high level and because of the patient’s advanced 
age and somewhat precarious general condition, perineal dissection was 
not carried out, the supralevator procedure being performed. The 
rectum and membranous urethra were divided at the levator level. The 
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levatores ani were approximated above the anal and urethral stumps, and 
loops of intestine were allowed to fall into the raw pelvic cavity. The 
patient’s initial postoperative course seemed satisfactory. Urine drained 
well from the colostomy opening. Mild azotemia was present two days 
after operation. The patient died four days after operation, and autopsy 
revealed severe gastric dilatation to be the immediate cause of death. 
Pulmonary congestion, pyelonephritis involving the left side and recent 
cerebral infarct were also found at postmortem examination. 


SUMMARY 


The anatomic, pathologic and technical problems connected with 
pelvic viscerectomy for extensively invading rectal and sigmoid cancer 
are discussed on the basis of an experience with nine cases. The results 
in a small series of patients indicate that this operative procedure is 
feasible, affords real palliation and provides the possibility of “cure.” 


Of nine patients in whom the pelvic viscera were removed en masse, three 
died shortly after operation and three survived two months, four months 


and seven months respectively. Three patients in this series are now 
living and are in good condition 14 to 29 months after operation. These 
patients are leading essentially normal lives and have resumed their 
usual occupations. The patients are fitted with Rutzen-Koenig type 


ileostomy bags and are not seriously handicapped by the “wet colostomy.” 
The surviving patients do not have uremia or chronic acidosis. Their 
present blood urea nitrogen and creatinine levels are within normal limits. 
In our experience, the high, nontunnelled, end to side uretero-intestinal 
anastomosis is superior to the Coffey type of procedures. No untoward 


effects have resulted from anastomosing the right ureter to the cecum. 
DISCUSSION 


OF PAPERS BY DRS. BENSON AND SHARPE, HOXWORTH AND CULBERTSON 
AND BRINTNALL AND FLOCKS 


Dr. C. W. McLauGHuin Jr., Omaha: This excellent presentation is worthy of 
discussion. Certainly the problem of intestinal resection in infancy is one which has 
taxed every surgeon’s ingenuity. This report of such a favorable mortality rate 
is worthy of comment. The majority of these patients will present irreducible 
intussusception. Two years ago the mortality was approximately 45 per cent for 
this condition. The paper you have just heard has presented adequate reasons 
for the lowered mortality. 

I should like to report briefly five such cases requiring resection which we have 
seen in a comparable period since the war. Four of the five patients were under 
the age of 8 months. All required resection of the colon and the terminal portion 
of the ileum with the exception of one, in whom the condition was limited to the 
terminal ileum. Two cases of atypical intussusception were observed. It is 
worthy to note that many infants requiring resection have the atypical type and 
therefore come to the surgeon late even though they have had excellent pediatric 
care 
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An open type of anastomosis was carried out in each instance, and my personal 
preference is definitely for the side to side procedure because of the rapidity with 
which it can be executed. 

Three or four points brought out well by Dr. Sharpe should be emphasized 
since they are responsible for the improved mortality. First, the children must be 
prepared, and one must always anticipate a resection in cases of intussusception. 
If the patients are ill prepared and one must take out half the colon, death may 
result. Fluid must be replaced preoperatively. It is rarely possible to start a 
transfusion in the midst of a resection on an infant. We therefore believe that 
every child should come to surgery with a needle or a polyethylene catheter in 
the vein and should receive blood before, during and after the operation. Second, 
the procedure must be expedited, and this can only be accomplished with team 
work. Third, shock has largely been obviated if blood is given before, during and 
after operation. 

Fourth, antibiotics should be used. We had occasion to see in a short period 
three irreversible intussusceptions during a respiratory epidemic. All of us are 
familiar with the hypertrophy of the lymphoid tissue, both in the nodes and in 
the Peyer patches of these infants. For that reason we have been using 
aureomycin as an adjunct to penicillin. Perhaps chloromycetin is a better choice 


However, we are satisfied with aureomycin and penicillin at the present time. 


Dr. Rotanp F. Mue rer, Lincoln, Neb.: One occasionally encounters, in 
children, the problem of intussusception requiring intestinal resection in which the 
cause is Meckel’s diverticulum. This occurrence is exceedingly rare in infants, but 
more common in children and young adults. Approximately 15 per cent of the cases 
of Meckel’s diverticulum that cause trouble do so by the way of intussusception. 
Again, the incidence of intussusception caused by Meckel’s diverticulum is approxi- 
mately 4 per cent. 

A case is presented to illustrate this occurrence. A 6 year old boy was seen 
in consultation seven days after an appendectomy. After the appendectomy he had 
not done well and had continued to have abdominal pain and distention with inter- 
mittent vomiting. When seen at this postoperative period, he presented a typical 
picture of intestinal obstruction. Abdominal exploration was advised and carried 
out after several hours of hydration therapy. At the time of exploration an 
intussusception of the ileum into the ileum was found extending into the cecum. 
The proximal bowel was acutely dilated up to the ligament of Treitz. In order 
to facilitate further procedure, the proximal bowel was emptied by inserting a 
Levin tube into the ileum at a low level and, with the aid of suction and a modifica- 
tion of the Wangensteen method, the small bowel was emptied of its fluid contents. 
On manipulation it was possible to reduce the intussusception; however, ulcerations 
and secondary changes were seen that made it apparent that resection would be 
necessary. The resection was carried out, using an open anastomosis, and an 
ileocecostomy performed. 

(Slide) This slide shows the specimen removed at operation. One sees the 
polypoid-like mass in the lumen which, on further examination and on rotation 
of the specimen as seen in the second slide, is an invaginated Meckel’s diverticulum 
acting as the etiologic factor in causing the intussusception of the ileum. 

This patient recovered and was discharged thirteen days after operation, with 
the wounds healed. He has had no further symptoms or complications 

Harris, in 1938, made a plea to the medical profession to think of Meckel’s 
diverticulum and to look for it, particularly when appendical change is not sig- 
nificant. This case well supports his plea, and I should like to reiterate that we 
must teach those performing operation to explore the terminal portion of the 
ileum when circumstances indicate 
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Dr. Donacp M. Grover, Cleveland: I wish to add five personal cases of 
gangrenous intussusception in which patients were operated on in the last three 
years with no mortality, the operation consisting of primary resections and 
anastomos¢s, and three additional cases okserved by my colleagues during a similar 
period. Ail the patients were treated with antibiotics (penicillin only) and given 
plenty of blood. 

I might add emphasis to the importance of control of shock by administration 
of blood. It should be an absolute rule not to start an operation for relief of 
intussusception without having blood running into a vein. It is often impossible 
to start a transfusion in the course of such a procedure. The placement of a 
polyethylene tube in a vein before operation is of great help since it makes possible 
continuous intravenous therapy for several days. The amount of blood required 
is much more than we used to think was adequate. It is common to use 250 to 
300 cc. during the course of an operation of this kind on a baby under 1 year of age 
and afterward. 

Dr. Camppett McG. Garpner, Montreal, Canada: First I feel, as Dr. Cul- 
bertson and, I am sure, all of you do, that surgical intervention is not the proper 
answer to ulcerative colitis. Perhaps if we adopt the ideas suggested in the 
presidential address yesterday, ulcerative colitis will disappear as a disease as we 
come to know and treat our patients better. 

However, at the present time there are still patients who require operation 
It is true that if one can convince a patient that he should undergo an ileostomy early, 
this might be satisfactory ; but the average patient will not accept an ileostomy at an 
early stage of this disease, so the surgeon ordinarily sees him only when the disease 
is far advanced. 

\ group from McGill University, including Dr. Gavin Miller, Dr. H. S. 


Morton and myself, have carried out a one stage total colectomy for advanced 


ulcerative colitis on 47 patients. We have gone a little further than Dr. Culbertson 
by performing no preliminary ileostomy but completing the whole operation at one 
time. The principal reason for the adoption of this procedure was the discovery, 
in the investigation of these cases after the war, that even after an ileostomy a 
patient could lose as much as 500 Gm. of protein per day from the diseased colon 
even though it had been placed at rest. It was felt that it was this loss of protein 
which was the main cause of death. 

In our 47 colectomies we have had three deaths, one of which I feel might 
have been prevented had we followed the colectomy with an abdominoperineal 
resection shortly afterward, because the patient improved for a time and actually 
lived for six weeks after operation but continued losing over 100 Gm. of protein 
per day from the remaining sigmoid and rectal segment. 

One or two small details might be added about the operation. We remove 
the umbilicus because we think it makes the handling of the bag a little easier. 
We do not reperitonealize, and this seems to make no difference postoperatively. 

We have attempted rejoining the ileum to the rectum in one of our cases in 
which we believed healing had occurred, but the disease immediately recurred, so 
we have not performed this procedure since 

One other complication which arose was the continual recurring intussusception 
of the small bowel into the bag, and although on three occasions we opened the 
abdomen in an attempt to form adhesions and sewed the bowel to the peritoneal 
wall with silk sutures, each time intussusception recurred. We finally solved this 
problem by dividing the bowel close to the abdominal wall and performing a side 


to side anastomosis, thereby forming a pouch. 
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We have had to perform subsequent abdominoperineal resections in four of 
the caSts, and there are two more in which this should still probably be done 
The surviving 44 patients are working at the present time. 

Dr. Josepu E. Hamivton, Louisville, Ky.: Concerning Dr. Brintnall’s pelvic 
viscerectomy for carcinoma of the rectosigmoid, we had one such case recently, and 
I should like to present it briefly in order to bring out a complication and perhaps 
get some advice as to what to do next. The patient is a 60 year old man whose 
first operation was a transverse colostomy for obstruction at the rectosigmoid 
At the second operation he was found to have an enormous carcinoma of the 
rectosigmoid, invading the bladder, left ureter, left pelvic wall and a loop of 
ileum but showing no involvement of liver or of the lymph nodes in the mesenteries 
wr along the aorta or sigmoid. 

We were more or less bound to go ahead and do what we could, so we removed 
the pelvic peritoneum, carcinomatous sigmoid, bladder, part of the left ureter and 
10 inches (25 cm.) of ileum. Continuity was restored by end to end colorectostomy 
and ileoileostomy, and with the use of the Coffey technic the right ureter was 
sutured into the cecum and the Jeft ureter into the descending colon. There was 
no pelvic peritoneum with which to close, so that was no problem. About the 
twelfth day, when we were inspecting the anastomosis through the sigmoidoscope, 
I was horrified to find myself looking into the hollow of the sacrum, with a 
drizzle of urine coming down. 

The posterior portion of the suture line had given way, and there was nothing 
but the adjacent coils of intestine to wall off the resulting extravasation. Yet 
the patient has continued to do well clinically. His nonprotein nitrogen level 
was up to 110, and it is now down to normal. The suture line is tending to close 
spontaneously; if it does, the transverse colostomy opening may be closed. It is 
a tribute to chemotherapy and supportive measures that such a catastrophe has been 
so well tolerated. 

Dr. Culbertson and Dr. Hoxworth are to be commended for their one stage 
surgical attack on ulcerative colitis. This extensive procedure is surprisingly well 
borne by patients who, as the authors say, are properly prepared and properly 
supported during the operation. I wish to mention briefly our slight experience 
in applying one stage colectomy in two other benign conditions, which, however, 
were not nearly so severe and dangerous as theirs 

In four cases of multiple familial polyposis and two cases of mega¢éolon which 


did not respond to conservative therapy, a one stage total colectomy and an 


open end to end ileorectostomy were performed, using two rows of interrupted 


fine cotton sutures. There were no deaths. The one postoperative complication 
was temporary nonfunction of the ileorectostomy stoma in the first case. Reoper- 
ation revealed that the stoma was not functioning. It was not clear whether this 
was due to edema of the stoma or to prolapse of the ileum down into the rectum 
\ soft rectal tube was threaded up through the anus and past the anastomosis. The 
patient had no further trouble. The rectal tube was thus employed as a combined 
splint and vent in the subsequent cases. 

In the last case, one of extensive multiple polyposis, so extensive that it was 
felt inadvisable to leave enough rectum for an anterior anastomosis, we ventured 
after preliminary trial on dogs, to apply a modification of Orvar Swenson’s 
ingenious type of pull-through technic. The terminal portion of the ileum in this 
case, rather than the colon, was drawn through the everted rectal stump and 
sutured to it, end to end, outside the anus and 4 cm. above the pectinate line. After 


this the anastomosis was pushed back up in place within the anus 
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The patient has had a gratifying course since that time. He has normal sen- 
sation within the rectum and normal sphincter control, although he do@s have 
some degree of diarrhea still. 


Dr. E. S. Brintiatt, Iowa City: I believe that Dr. Hamilton’s observation 


of dehiscence of an end to end rectosigmoid anastomosis merits comment. Time did 
not permit me to go into great detail on these cases, but the first patient in the 
series had such an anastomosis. Dehiscence developed, and it subsequently was 
necessary to take down the anastomosis and set up a terminal sigmoid colostomy 
opening. 

One other patient, not in this series, with carcinoma of the cervix, had a 
similar complication. I had performed a low end to end anastomosis. Post 
operatively, dehiscence of the suture line developed, and again a terminal sigmoid 
colostomy was necessary. 

I do not know exactly why this happens. I do not believe that the presence 
of urine within the bowel exerts any untoward effect on healing. I think probably 
it is due to the extensive mobilization and jeopardizing of the blood supply to the 
distal segment and probably also to the lack of pelvic tissues falling against the 
anastomosis line to support it, as they will in the ordinary end to end anastomosis 
after resection of a carcinoma of the rectosigmoid. 
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HE COMPOUND hexachlorophene (2,2’-dihydroxy-3,5,6-3',5’,6’- 

hexachlorodiphenyl-methane) frequently referred to as G-11 or 
\T-7 and incorporated into liquid soap, has been studied extensively 
as an effective bactericidal agent in reducing the numbers of bacterial 
flora of the human skin. The studies on liquid soaps by Traub and 
his co-workers ' in 1944 and 1945, by Clark and others * in 1947 and 
by Price and his colleagues * in 1948 are informative and convincing. 
Seastone and Erickson* made valuable studies and in 1949 compared 
the liquid and bar soaps as vehicles for hexachlorophene in the surgical 
scrub. Nungester, Thirlby and Vial® in 1949 evaluated a bar soap 
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containing this formula and concluded that a three minute scrub with 
such a soap was superior to the usual 10 minute surgical scrub. 

In spite of these excellent studies, it was difficult for our group at 
the University Hospital to accept this rather radical change in scrub- 
bing technic which indicated shortening the time to three minutes and 
omitting the use of the brush and the alcohol rinse. We began to 
investigate the possibilities of this soap in late 1948 and at that time 
felt that evidence was conclusive in regard to the claims made for the 
liquid soap containing hexachlorophene but believed that some investi- 
gation should be done on a bar soap containing hexachlorophene.’ All 
liquid soaps are more irritating to skin and raw surfaces as a result of 
their cocoa oil and potash content, which forbids their use by a con- 
siderable number of persons. Also it is more practical to have bar 
soap available for the home, while traveling and in emergency stations 
and army field units. Therefore, the purpose of this paper has been 
to investigate further the effectiveness of hexachlorophene incorporated 
in a bar soap (dial®) as a bacteriostatic and bactericidal agent and to 
apply our present knowledge of this product to the surgical scrub and 
the preoperative preparation of the skin. The investigation has been 
broken down into three separate studies which will be described and 
discussed individually. 

PART I 

This portion of the work was given over to studying the effectiveness 
of 2 per cent hexachlorophene incorporated in a bar soap in the prepara- 
tion of the skin for surgical procedures. It was compared with a soap 
identical in every respect except that it did not contain hexachlorophene 
and with the ordinary bar soap used at this institution. 

Materials and Methods.—The subjects of the experiment were 
patients in the wards of the University Hospital, University of 
Nebraska College of Medicine, who acquiesced to being scrubbed with 
the test soaps. Only female patients with intact abdominal walls and 
areas where shaving was not necessary were used. All cultures were 
made by direct contact of the scrubbed areas with spot culture plates 
containing sterile blood agar. This is considered a study of the quali- 
tative factor rather than of the quantitative factor. 

One hundred and twenty patients were used in the experiment. The 
technic was as follows: 

1. The person executing the experiment donned sterile rubber 

gloves. 
In order to evaluate the approximate numbers of bacteria left on 
the skin after varying types of washings, comparable areas of 


6. The bar soap (dial®) containing 2 per cent hexachlorophene (G-11; AT-7) 
was supplied by Armour and Company. 
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both sides of the abdomen were checked by the method of Brown 
and others,’ 1944. Small sterile aluminum culture cups, 16 sq. cm. 
in surface, filled with sterile blood agar were placed on the washed 
areas of the abdomen. Eight cups were used per patient, four to 
each side, and were held in place by a small strip of adhesive. In 
this way, a cup from one side and its comparable cup from the 
opposite side were removed at 30 minute intervals until all were 
gone by the end of the 120 minute period. 

The cups were placed back in their Petri dish containers as they 
were removed and were incubated for 48 hours at 37.5 C., after 
which the colonies on the surface of the plates were counted. 

In the first 80 patients the right half of the abdomen was washed 
for four minutes with the bar soap containing hexachlorophene, 
covering an area to the midline from the right costal margin to 
within an inch (2.5 cm.) from the pubic hair. Sterile gauze 


Taste 1.—Experiments on Subjects 1 to 20 


Time 30 Min. 6 Min. 90 Min. 120 Min. 


=, 


Soap Hex.* Cont.t Hex Cont Hex Cont Hex. Cont. 


Total colonies ° 532 695 1,082 7 2,312 1,800 2,409 2,760 


Average colonies 26.6 34 54.1 48.8 105.6 92.5 120.4 138.0 


Right half of abdomen serubbed with bar soap containing hexachlorophene for four min 
utes, left half with stock bar soap. Both sides rinsed with aleohol. Time indicates contact 
minutes of culture cups with skin after scrubbing. The colony growths were about the same 
after the 48 hour growth period. Apparently no advantage in this soap with a single serub 
followed by an alcohol rinse 


* Hex. = hexachlorophene in soap 
+t Cont. = control soap. 

sponges and sterile water were used to build up the lather. These 
are single scrub experiments showing the effect of a single wash 
with hexachlorophene and not demonstrating the cumulative 
value. On these same patients, the left half of the abdomen, 
covering a similar area and using identical technic, was used as 
the control side but the agent or rinse varied. 

A. Subjects 1 to 20 had the left-side washed for four minutes with 
the ordinary bar soap used routinely in the wards. An alcohol 
rinse (70 per cent by volume) was used bilaterally in this 
series. Care was taken that the alcohol from one side did not 
flood over onto the other, and both sides were carefully wiped 
dry with sterile towels. 

Results (table 1): The colony growths were about the same 
after the 24 hour growth period. There appeared to be no 
7. Brown, W. E.; Gunderson, M. F.; Schwartz, P., and Wilder, V. M.: A 
Clinical and Bacteriological Study of Phemerol as a Skin Antiseptic, Surg., Gynec 


& Obst. 78:173-180 (Feb.) 1944. 
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advantage in the soap containing hexachlorophene with a 
single scrub followed by an alcohol rinse. 

Subjects 21 to 40 were washed with the same control soap 
on the left side and in the same manner as subjects 1 to 20 
except that the alcohol rinse was omitted and the abdomen 
wiped dry and free of lather with sterile towels. 

Results (table 2): Omitting the alcohol permitted continu- 
ation of the bactericidal action of the hexachlorophene, result- 
ing in fewer colonies after the 48 hour growth period up 
through the 120 minute contact time. 


TABLE 2.—Experiments on Subjects 21 to 40 


Time 30 Min. 60 Min. 90 Min. 120 Min. 
— - —~ ——_ = — A 
Soap Hex.* Cont.t Hex. Cont. Hex. 


~ = =, 
Cont. Hex. Cont. 
Total colonies. 1,476 950 


1,357 873 2,093 1,483 2,567 
Average colonies... 26.2 73.8 47.5 67.8 43.6 104.6 74.1 128.3 
Right half of abdomen scrubbed with bar soap containing hexachlorophene for four min- 
utes, left half with stock bar soap. The alcohol rinse was omitted and abdomen wiped dry. 
Time indicates contact minutes of culture cups with skin after scrubbing. Omitting the alcohol 


permitted continuation of the hexachlorophene action, resulting in reduction of colonies up 
through the 120 minute period. 


* Hex hexachlorophene in soap. 
+t Cont. = control soap. 


TABLE 3.—Experiments on Subjects 41 to 60 


Time 30 Min 60 Min. 90 Min. 120 Min. 


Soap 


- — - ~~ —— - — 
Hex.* Cont.t Hex. Cont. Hex. Cont. Hex. Cont. 
Total colonies +. 1,422 333 1,746 


335 


913 2,162 889 2,374 
Average colonies... 23.4 71.1 16.9 45.7 107.6 44.5 118.7 


Right half of abdomen serubbed with bar soap containing hexachlorophene, left half with 
identical bar soap but containing no hexachlorophene. The alcohol rinse was omitted and 
abdomen wiped dry. Time indicates contact minutes of culture cups with scrubbed skin. Again 
omitting the aleohol rinse permitted continuation of the hexachlorophene action, resulting in 
reduction of colonies up through the 120 minute period. 


* Hex hexachlorophene in soap. 
+ Cont. = control soap 

C. Subjects 41 to 60 were washed on the control side with the 
same type of bar soap but not containing hexachlorophene. 
\gain no alcohol rinse was used. 
Results (table 3): Omitting the alcohol permitted continu- 
ation of the bactericidal action of the hexachlorophene, result- 
ing in reduction of the number of colonies up through the 120 
minute contact time. 
Subjects 61 to 80 were washed on both sides of the abdomen 
with the bar soap containing hexachlorophene, four minutes 
to a side. The right was merely wiped dry with a sterile towel 
and the left was rinsed with 70 per cent alcohol. 
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Results (table 4+): For the first 60 minutes, there were fewer 


colony growths on the side rinsed with alcohol, probably the 


result of a more effective mechanical removal of bacteria with 
alcohol and because not sufficient time had elapsed for the 
deep-seated bacteria to reach the surface. After 60 minutes, 
there were fewer colony growths on the side merely wiped dry 
with a sterile towel, demonstrating the continuation of the 
bactericidal effect of the hexachlorophene when not made 
ineffective with alcohol. This recommends the value of using 


TABLE 4.—Experiments on Subjects 61 to 80 


Time 30 Min 60 Min ) Min 


Side* R L 

Total colonies 744 403 

Average colonies 37.2 20.2 

Both sides of abdomen washed with bar soap containing hexachlorophen Right side wiped 
dry with sterile towel and left side rinsed with aleohol. Colony growths for the first 60 minutes 
were less on the side rinsed with aleohol, probably the result of more effective mechanical 
removal by alcohol. After 6 minutes, the continuing hexachlorophene action becomes apparent 
on the right side, where its effectiveness was not destroyed by aleohol. This suggests the value 
of using a bar soap containing hexachlorophene in the daily toilet and avoiding the aleohol 
rinse, 


right side and L left side 


TABLE 5.—Experiments on Subj. 


Time 30 Min. 60 Min. 

Side* L R 

Total colonies..... 797 500 951 979 1,261 
Average colonies..... 39. 25.0 47.6 48.9 66.4 69.3 


Both sides of abdomen scrubbed with bar soap containing hexachlorophene, the right sick 
rinsed with sterile water, the left side rinsed with 70 per cent alcohol Both sides wiped dry 
with sterile towels. The colony growths were less the first 30 minutes on the side rinsed with 
alcohol, but after 30 minutes the continuing action of the hexachlorophene becomes apparent 
on the right side, where its effectiveness was not destroyed by alcohol 


Note.—In another 20 patients, subjects 101 to 120, the right side of the abdomen was rinsed 
with sterile water and the left balf with 70 per cent aleohol before a four minute serub with 
bar soap containing hexachlorophene Colony counts revealed nothing conclusive to suggest 
the use of an alcohol rinse before scrubbing with a soap containing hexachlorophene 


al right side and L left side. 


a bar soap containing hexachlorophene in the daily toilet and 
avoiding the alcohol rinse. 

The entire abdomen of the remaining 40 patients (81 to 120) was 

washed with a bar soap containing hexachlorophene. The rinsing 

technic varied as follows: 

A. Subjects 81 to 100 had the right side of the abdomen rinsed 
with sterile water while the left side was rinsed with 70 per 
cent alcohol. Both were then dried with sterile towels. 
Results (table 5): The colony growths for the first 30 
minutes were less on the side rinsed with alcohol, probably 
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the result of the more effective mechanical removal with 
alcohol compared with water and the delayed appearance of 
deep-seated bacteria, After 30 minutes the continuing bac- 
tericidal action of the hexachlorophene becomes apparent if 
the effectiveness has not been destroyed by alcohol. 
Subjects 101 to 120 received a sterile water rinse to the right 
side and an alcohol rinse to the left preceding the washing. 
After this the entire abdomen was washed for four minutes 
with a bar soap containing hexachlorophene. On completion 
of the wash the entire area was dried with a sterile towel. 
Colony growths did not reveal any value in an alcohol rinse 
preceding a scrub with a soap containing hexachlorophene. 
Comment.—In 1947 Seastone had noted that an alcoholic solution 
used as a rinse after washing with a liquid soap containing hexachloro- 
phene seemed to reduce the effectiveness of the hexachlorophene, perhaps 
by acting as a solvent which extracted appreciable amounts of the com- 


pound from the skin that would otherwise have remained to give a 


greater bacteriostatic or bactericidal effect. 

In these 120 patients, every effort was made to prove or disprove that 
hexachlorophene was the factor in reducing the bacterial flora of the skin. 
The bar soap containing this compound was compared with a stock bar 
soap which had been used routinely in the hospital for a time and with 
a soap identical to the soap containing hexachlorophene except that the 
compound had not been added to it. The factors of merely drying the 
washed skin with a sterile towel, rinsing with plain sterile water and 
rinsing with 70 per cent alcohol were introduced. It was consistently 
demonstrated that hexachlorophene was the factor which reduced the 
colonies of bacteria on spot culture plates and that an alcohol rinse 
definitely reduced the effectiveness of this compound. Any value that the 
alcohol rinse appeared to have in several of the experiments was soon 
discounted, because at the 30 or 60 minute period the colony counts 
would begin to rise. This short time was a sufficient period to permit the 
deep-seated bacteria to come to the surface. When the alcohol rinse was 


omitted, the hexachlorophene continued to show its effectiveness. 


PART II 

In the second part of this study, the primary purpose was to deter- 
mine the cumulative effectiveness of hexachlorophene in the bar soap. 

Materials and Methods.—\We selected 20 subjects who, to some 
degree, were in contact with infectious material. Ten of the group were 
mixed personnel consisting of medical technicians, clerical workers, 
laboratory personnel and one medical student. The remaining 10 were 
student nurses on duty in various wards of the University Hospital. 
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The experiment was run over a three week period, and culture 
studies were made as follows: 


A. During the first week, all subjects washed their hands and wrists 
and bathed as was their usual pattern with whatever toilet soap 
they had been accustomed to using. 

During the second week, all subjects were given bars of soap 
containing hexachlorophene and instructed to use this soap in 
place of their usual toilet soap. They were urged not to wash any 
more frequently than usual. 

During the third week, the group of 10 student nurses were 
instructed to stop using the soap containing hexachlorophene and 
revert to their previous soap, while the remaining 10 continued 
to use this soap exclusively during the third week. 

Utilizing the same spot culture cup method as that used in part I, we 
again determined approximate numbers of viable bacteria on the skin. 
The culture cups were applied to the subjects on the second, fourth and 
seventh days of each week. All subjects washed their hands and wrists 
for three minutes and dried them just before the cups were applied each 
time. One cup was placed on the palm, one on the back of the hand, one 
on the dorsal aspect of the wrist just above the hand and one on the 
ventral aspect at the same level. The plates were removed one at a time 


at half hour intervals; so the fourth and last one was in contact with the 


skin for 120 minutes before removal. After a 24 hour incubation period, 


the colonies were counted. 

Comment.—The most striking feature noted is the difference in 
numbers of skin bacteria in a comparison of the first and second weeks 
(tables 6 A and6B). The bacterial flora of the hand and wrist areas in 
practically every case is definitely lowered as soon as the subjects begin 
using the soap containing hexachlorophene exclusively. We have 
observed from the beginning of our work that certain persons naturally 
have a much higher count than others. With the use of this soap, the 
counts of practically every subject decreased markedly, including those 
with the naturally high counts as well as those with the lower counts. 
The reduction in colony counts is most evident on about the fourth day 
of using the soap. During the third week of testing, the miscellaneous 
group continued using the soap and maintained the same low level colony 
count, while the group of nurses no longer using the soap containing 
hexachlorophene began to show an increased count as early as the first 
test day. We feel that this is definite supportive evidence for the use of a 
bar soap containing hexachlorophene in the daily toilet, and this would 


be particularly desirable among hospital personnel. 
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In this group it was notable that several participants to whom body 
odor had been a problem observed that the odor disappeared with the 
use of the soap and the accompanying reduction in bacterial count. It 
was especially striking with subject number 13, who naturally seemed 


TaB_e 6 A.—Culture and Colony Studies in Ten Subjects (Laboratory Personnel) 
to Determine the Relative Value and Cumulative Effects of Using a 
Bar Soap Containing Hexachlorophene in the Daily Routine 


Bar Soap* Ist Week (Cont.) 2d Week (Hex.) sd Week (Hex.) 
Sub Cul- Platet Plate Plate 
ject ture arn — 
No. Day 
l 2d 6 ‘ 136 
4th 2 cont. 
7th ee oe ee 
2d 27 65 71 
4th . w 110 
7th 1 38 93 98 
2d 97 TNTC TNTC 
ith i 75 118 
7th 87 TNTC 
2d g 62 90 
4th 2 80 140 
7th 22 29 34 
2d 85 TNTC 105 
ith 70 100 
7th 2 TNTO 
2d 
4th 
7th 
2d 3 
ith H $ 2 2 
ith 37 26 p 56 cont. 
2d TNTC b4 5 { cont. 
4th 32 2 32 
7th 100 140 TNTC TNTC 
2d 34 28 31 11 
ith 50 7 8 29 4 
7th 10 24 17 31 i 4 
2d 8 1b 10 10 24 , : § 65 TNTC 150 
ith 59 0 43 TNTC 85 p TNTC TNTC TNTC TNTC TNTC 
jth 20 15 148 45 51 5 'NT 25 3 65 
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Each study extended over a week, and bacteriologie studies were made on the second, fourth and 


seventh days. Plate 1, palm of hand; plate 2, dorsum of hand; plate 3, volar surface of wrist; plate 
i, dorsum of wrist. During the first week, the control bar soap was used in the daily toilet routine. 
On the second, fourth and seventh day, each subject washed his hands for one minute and cultures 
were taken. During the second and third weeks, a bar soap containing hexachlorophene was used in 
the daily toilet routine. Colony counts were made after a 24 hour growth period. The cumulative 
effect of hexachlorophene in diminishing colony counts is most evident. 


* Hex hexachlorophene in soap and cont. = control soap. 
t TNT too numerous to count—more than 200 colonies, 


to have a high count and along with this a long problem of body odor. 
The latter became insignificant during the time she used the soap; it 
returned when she reverted to her usual soap, and the skin bacterial 
count increased. No evidence of skin irritation was noted among any 
of the subjects at any time during the experimental period. A few reports 
of skin sensitiveness have appeared in the literature, and it is only natural 


that some persons will be sensitive to this soap as they are to other soaps. 
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PART III 


The last part of our work was devoted to a surgical scrub experiment. 


The purpose was to determine the effectiveness of bar soap containing 


hexachlorophene when used as the scrubbing agent as compared with the 


routine scrub with the ordinary soap now used at this institution. 


TaBLe 6 B.—Culture and Colony Studies in Ten Subjects (Nurse Personnel) to 
Determine the Relative Value and Cumulative Effect of Using a Bar 
Soap Containing Hexachlorophene in the Daily Routine 


Bar Soap* Ist Week (Cont.) 2d Week ( Hex.) 3d Week (Cont.) 
Sub Cul Platet Plate Plate 

ject ture A 

No. Day 2 


11 2d F > cont 15 TNTC 1 11 
ith 19 3 150 xy 
7th 45 26 { 10 6 
2d 127 { 120 TNT( 
4th - 'C TNTC TNTC TNTC . 7 l4 TNTC 
7th ¢ 170 G , 10 6 
od P  TNTC " ~ TNTC ‘ 419 TNTC 
4th TNTC TNTC TNTC TNTC 3 55 140 
7th TNTC ll l 30 
2d 7 ] 
ith 
7th 
2d 
ith 
ith 
2d 
ith 
7th 
2d 
ith 
ith 
2d 02 75 6 . ‘ : ' 7 
ith 1 TNT 95 93 3 : TNTC 1 5 TNTC 
7th ] 129 55 115 i 25 3l Fi , 7 
2d 2 TNTC 16 3 ) { 45 119 32 7 18 35 
ith 60 55 4 TNT TNTC TNTC TNTC TNTC TNOT TNTC 
ith TNT‘ 200 10 TNTC 6 lv 75 23 y 


1d $1 100 101 200 10 1d TNTC TNT M4 75 51 40 
ith 115 200) TNTC TNTC 12 7 180 42 TNTC 1 TNT 
7th 45 3: 137 123 19 5 7 


108 00 53 7D 


These studies were similar to those tabulated in table 6A except that the subject returned to using 


her control soap in the third week. Notice the colony counts continue to be lower during this week 
than during the first week control period, demonstrating a sustained action of hexachlorophene 


* Hex hexachlorophene in soap and cont. = control soap. 
+ TNT too numerous to count—more than 200 colonies 


Materials and Methods.—The eight subjects in this experiment were 

senior medical students. The following plan of scrubs was carried out: 

1. A. On the first day, the subjects scrubbed their hands and arms 
with ordinary bar soap and brushes for the 10 minute period 
used here routinely. After the scrub, they rinsed their hands 
and arms in 70 per cent alcohol. The first four subjects con- 
tinued using the ordinary bar soap in the daily toilet, but the 
second four changed to the bar soap containing hexachloro 
phene for the daily toilet. 
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On the second day, the subjects scrubbed hands and arms 
thoroughly with the soap containing hexachlorophene for 10 
minutes. No brush or gauze sponges were used to build the 
lather. Nails were cleaned during the first minute after work- 
ing up a lather. The lather was rinsed off frequently with 
running tap water! No alcohol rinse was used after the scrub. 
On the third day, the bar soap was used again as in B, but the 
time of soaping was shortened to five minutes. Again no 
brushes, sponges or alcohol rinses were used. 
D. On the fourth day, the same routine was followed as in B and 
C, but the time was shortened to two minutes. 
\t the conclusion of all scrubs, the scrubbed areas were rinsed 
with running tap water, dried with sterile towels and powdered, 
and sterile rubber gloves were donned. The gloves were worn for 
one hour by the subjects. 
At the end of the hour, the gloves were removed and, with the 
use of our spot plate technic, the approximate remaining bacterial 
flora determined. One plate was applied to the palm and one to 
the dorsum of the hand. Plates were left in contact for 15 minutes ; 
they were then removed and incubated for 24 hours at 37.5 C. 
and the colonies counted. 


Comment.—In general, we feel that the results of this experiment 
(table 6B) were gratifying and significant. Subjects 1 through 4 had 
not been using the special soap previous to the experiment and did not 
use it at any time during the experiment except to perform the prescribed 
scrub of the day. All these scrubs were done on consecutive days. Sub- 
jects 5 through 8 had been intermittently using the special soap previous 
to the experiment. However, they were asked not to use this soap for 
a three day period prior to the first scrub. After completion of the first 
scrub by the routine method in use here, these four persons were given 
bar soap containing hexachlorophene to take home and were asked to use 
this exclusively for all toilet purposes in addition to the prescribed special 
soap scrubs. ’ 

It can be noted (table 7) that as a result of a 10 minute scrub with 
the special soap containing hexachlorophene, and without brush or 
alcohol rinse, the bacterial flora was either definitely lowered as com- 
pared with the control scrub or was equally high in all cases. In group 
\, in which the subjects did not use the special soap in their daily toilet, 
each successive scrub resulted in a lower count even though the scrubbing 
time was reduced to five minutes and two minutes. Group B whose 
subjects did use the special soap in their daily toilet, showed much 
lower colony counts. Probably the most interesting feature is the tabula- 
tion of extremely low counts obtained from the personnel of both groups 
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on the fourth and last day of the scrubs when the special soap was used 
for only two minutes. We feel that this supports the observations of 
sarlier investigators and our observations in part II of this paper that it 
is possible to maintain a very low level of skin bacterial flora by the daily 
exclusive use of a soap containing hexachlorophene. If this is done, only 
a short surgical scrub need be employed by a surgical team in preparation 
for surgical procedures. As mentioned earlier in this paper, Seastone in 
1947 suggested that operating room personnel need not use the special 
soap as their exclusive toilet soap providing they scrub daily with 
such a soap or do not allow more than two days to elapse between 
scrubs. As one observes the downward trend of the bacterial counts in 


laste 7.—Comparison of Colony Counts After a Routine Scrub Using a Control 
Soap, Brush and Alcohol Rinse and After Scrubs Using the Bar Soap 
Containing Hexachlorophene Without Brush or Alcohol Rinse 


Subjeets A Hexachlorophene bar soap not used in daily toilet 
Control Serub Hex. Serub Hex. Serub Hex. Serub 
10 Min 10 Min » Min. > Min 


Palm Dorsum Palm Dorsum Palm Dorsum Palm Dorsum 


1 8s 11 l 1 0 1 2 
2 27 4 i 4 32 l ‘ 2 
' 6 l 8 26 16 l 0 » 


ri ‘ 1 12 29 0 { 


Subjects B Hexachlorophene bar soap used in daily toilet 
6 3 ) l 


s ‘3 4 e ; l 
Gloves were worn for one hour before cultures were taker Subjeets A did not use the 
special soap in the daily toilet, and subjects B did use the hexachlorophene bar soap in the 
daily toilet. Studies were made on consecutive days. The advantage the hexachlorophene 
bar soap without using a brush or aleohol is evident, and the two minute serub appears as 
effective as the > minute serub with this special soap if the soap is used on consecutive days 


* Subject no worked daily in an animal room cleaning cages 


the four subjects who used the special soap only for their surgical scrubs 
to a level equal to the counts of those using the special soap exclusively, 
this contention would seem to be upheld. We believe that the ideal situ- 
ation would be for operating room personnel and members of a surgical 
team to use the soap daily for all toilet purposes as well as for their 
surgical scrub soap. In any event, the use of soap containing hexachloro- 
phene can materially reduce the time necessary for a surgical scrub and 


eliminate the use of scrub brushes and irritating alcohol rinses. 


CONCLUSIONS 
1. Hexachlorophene (G-11; AT-7) incorporated in a bar soap more 
effectively reduces the bacterial flora of the skin than does ordinary bar 
soap. 
2. The cumulative factor and sustained action of hexachlorophene 
are important in maintaining a low skin bacterial flora. 
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3. An alcoholic rinse counteracts the bacteriostatic effectiveness of a 
bar soap containing hexachlorophene. 

4. The use of a bar soap containing hexachlorophene can materially 
reduce the time necessary for a surgical scrub and eliminate the scrub 
brush and the irritating alcoholic rinse. 

5. A sufficient time for a surgical scrub with this special soap is 
three minutes. After scrubbing for one minute, nails should be cleaned 
and scrubbing continued for an additional two minutes. This total scrub- 
bing time should be lengthened to five minutes if the soap is not used 
daily for scrubbing or in the daily toilet. 

6. Liquid soap containing hexachlorophene has been studied by other 
investigators, and similar conclusions can be drawn regarding its etfec- 
tiveness. 

7. In general, all liquid soaps are more irritating to the skin than bar 
soaps because of their cocoa oil and potash content. If liquid soap con- 
taining hexachlorophene is irritating to the skin, it is recommended that 
bar soap containing hexachlorophene be used. 

8. It is recommended that hospital personnel, and particularly those 
with operating room duties, use the bar soap containing hexachlorophene 
(dial*) in their daily toilet. 

9. Sufficient data have been collected and the results of our own 
experiments are sufficiently conclusive for us to advocate the use of either 
the liquid or the bar soap containing hexachlorophene in operating rooms. 

10. Because of the cost and the waste factor incident to the use of 
bar soap in the operating room as compared with liquid soap, it is 
recommended that operating room personnel use bar soap containing 
hexachlorophene in the daily toilet and a liquid soap containing hexa- 
chlorophene * in the operating room. 

8. Formula 99, prepared by Armour and Company, is a liquid soap containing 
1 per cent hexachlorophene without alcohol. 





CUTIS GRAFTS 


Clinical and Experimental Observations 


SAMUEL A. SWENSON Jr., M.D. 
OMAHA 


HE USE of cutis and full thickness skin in the repair of fascial 

detects has become increasingly popular. Its increase in popularity 
can be attributed to the progress in knowledge of the fate of buried 
epidermal structures and to the excellence of results obtained in the 
cases which have been reported. 

Cutis has been defined by Harkins! as the deeper layers of skin 
which have been stripped of their epidermal covering. It is a tough 
fibrous tissue which usually has some epidermal structures remaining. 
Figure 1 is an illustration of the removal of the epidermis (4) about 
10/1000 inch deep, leaving the cutis (B) about 30/1000 inch. 

Loewe? in 1913 and Rehn®* in 1914, working independently, first 
advocated the use of cutis material in the repair of connective tissue 
defects. The subject received little interest in this country until 1939, 
when Uihlein * reported a review of the work done by Rehn. Cannaday 


has been a staunch advocate of cutis material, and in 1946 reported its 


From the Department of Surgery, University of Nebraska College of Medi 


cine, Omaha 

Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950. 
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use in 129 cases, in 66 of which hernia repairs were carried out. Other 
scattered reports of Swenson and Harkins,® Scola,’ Harkins,’ West and 
Hicks,* and May and Spann ° indicate increasing acceptance of cutis as 
a supporting structure, particularly in the repair of large abdominal 
hernias. 
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Fig. 1.—Normal skin cut by dermatome. Full thickness at left. A indicates 
the epidermis removed by dermatome method and B the remaining cutis. 


6. Swenson, S. A., Jr., and Harkins, H. N.: Cutis Grafts: 
the Dermatome-Flap Method: Its Use 
Surg. 47:504-570 (Dec.) 1943. 

7. Scola, J. V.: Improved Technique for Preparing a Buried Dermal Graft 
in Hermal Repair, Am. J. Surg. 66:249-251, 1944. 

8 West, W. T., and Hicks, E. S.: Skin as a Supporting Graft in Repair of 
Herniae, Canad. M. A. J. 58:178-180, 1948. 

9. May, H., and Spann, R. G.: 
Recurrent Hernias, S. Clin 


Application of 
in Recurrent Incisional Hernia, Arch. 


Cutis Grafts for Repair of Incisional and 
North America 28:517-524, 1948. 
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Concurrent with the use of cutis, there are favorable reports on the 
use of whole skin in the repair of large fascial defects. Mair '° in 1945 
reported 137 cases in which he used whole skin as a buried supporting 
material. Goodall and Guthrie '' in 1947 reported six inguinal hernias 
in which whole skin was used in the repair. Swanker '* in 1948 presented 
seven cases in which whole skin was used in sheets or woven strips for 
the repair of hernias. 

In previous discussion of the use of dermal or epidermal buried 
grafts, two points of controversy have arisen. First, many surgeons 
state that they have seldom found a fascial defect that could not be closed 
by ordinary methods and the use of relaxing incision. Second, there is 
the mistaken conception that infection and epidermal cyst formations 
make the use of buried dermal or epidermal structures a hazardous pro- 
cedure. It is true that most defects can be closed without the need of 
supporting material, but the general availability and low incidence of 
complications should make cutis as readily acceptable as fascia as a 
transplanted supporting structure. 

The fate of buried epidermal tissues has been the subject of discussion 
for many years. Rehn * demonstrated from experimentation on animals 
that cutis takes on the characteristics of the tissue that it replaces. 
Uihlein * had the opportunity to study sections of cutis grafts which had 
been in place for four years and found that it had been replaced by normal 
connective tissue with abundant vascular supply. 


EXPERIMENTAL STUDIES 

Experimental studies were done in an attempt to determine the course 
of events in the transformation of the dermal structure and the degenera- 
tion of the epidermal elements. Cutis grafts were removed from abdomi- 
nal donor sites in six dogs, much in the same manner as that described 
in previous reports. Figure 2 represents a low power section of a piece 
of cutis from a dog, after being in place seven days, illustrating the 
preponderance of epithelial structures due to general distribution of hair 
in a dog’s skin. Eight grafts were then applied to surgically produced 
abdominal defects and sutured into place under as much tension as pos 
sible, using no. 40 white cotton. Three double thickness grafts were 
used as inserts in surgical defects of the achilles tendon. The grafts were 


left in place for varying lengths of time and then removed, and sections 


10. Mair, G. B.: Use of Whole Skin Grafts as Substitutes for Fascial Sutures 


in the Treatment of Hernias: Preliminary Report, Am. J. Surg. 69: 352-365, 1945 
11. Goodall, R. G., and Guthrie, R. F Repair of Inguinal Hernia with Whole 
Skin Grafts, South. Surgeon 13:135-138, 1947. 
12. Swanker, W. A Repair of Fascial Defects with Whole Skin Grafts, 
Am. J. Surg. 75:677-682, 1948 
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were taken for microscopic study. All the cutis removed was taken from 
shaved areas of abdominal skin. The skin was prepared with alcohol 
and ether only. The epidermis was removed cleanly with a razor, and 
the remaining cutis was removed with as little fat as possible. All grafts 
were applied with the epidermal side down unless otherwise specified. 


PROTOCOLS OF EXPERIMENTAL CASES 


EXPERIMENT 1.-On Nov. 7, 1947. two cutis grafts measuring 1'4 by 2% inches 
(3.1 by 6.2 cm.) were removed fro’ the right upper abdominal area in a male 


Fig. 2—Low power section of dog cutis (seven day specimen) which illustrates 
preponderance of epithelial structures. Note early cystic degeneration of epithelial 
structures 


mongrel dog. The donor site closed primarily. One graft was applied to a surgi 
cal defect of the anterior rectus sheath, in the left upper abdominal region, and one 
was doubled and sutured into a 1 inch (2.5 cm.) surgical defect of the left achilles 
tendon. The skin was closed over both grafts. Sections of both grafts were taken 
for study on April 7, 1948. 

EXPERIMENT 2.—On Nov. 13, 1947, two cutis grafts measuring 1'4 by 2% 
inches from the upper area of the abdomen were applied to surgical defects of the 
left and right posterior rectus sheaths. The skin was closed, and the wounds 
healed primarily. On Jan. 17, 1948, sections of the cutis and surrounding structures 
were taken for microscopic study 
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EXPERIMENT 3.—On Nov. 20, 1947, three cutis grafts measuring 144 by 2% 
inches were removed from the upper region of the abdomen in a male mongrel 
dog. One graft was applied to the surgical defect in the left anterior rectus sheath, 
one to the right posterior rectus sheath and one to a surgical defect of the left 
achilles tendon. On Novy. 27 a section taken from the left anterior sheath graft 
seemed well vascularized grossly. 

EXPERIMENT 4.—On Jan. 14, 1948, a cutis graft was removed from the flank 
of a female mongrel dog. The graft was doubled with epidermal sides in contact 
and applied to a surgical defect of the achilles tendon. On Jan. 17 the dog died 
of distemper. Sections of the graft were taken for microscopic study. 

EXPERIMENT 5.—On Jan. 23, 1948, cutis grafts were removed from the right 
epigastrium in a male mongrel dog. One graft was applied to the left posterior rectus 
sheath with the epidermal side within the peritoneum and one to a defect in the 


right anterior rectus sheath with the epidermal side toward the skin. Primary 
Results of Application of Cutts Grafts 


Time Interval, 
Abdominal Defeets Days Microscopie Report 


Experiment 3-—Two grafts 7 Early eystie degeneration; pear! formation 


Experiment 6-—One graft 2 Horny nests with flattening of epithelium; 
highly vascular 

xperiment 2— Two grafts f Highly vascular connective tissue; occa 
sional sweat gland 

xperiment 5 Two grafts Vascular connective tissue; no epithelial 
elements 


xperiment eraft 2 Cannot distinguish from adjacent fascia 


Time Interval, 
Achilles’ Tendon Days Microscopic Report 


Xperiment 4 Early pearl formation 
Xperiment 3 7 As above 


xperiment 1 152 No demarcating line; eannot distinguish 
from tendon; question contracture 


skin closure was accomplished. On May 6 the cutis was removed for microscopic 
study. : 

EXPERIMENT 6.—On Jan. 28, 1948, a cutis graft was removed from the left 
epigastrium in a male mongrel dog and applied to the left anterior rectus sheath 
defect. On Feb. 26 the dog died while being used in another experiment. The 
cutis was removed for microscopic study 


rhese studies indicate that the primary change in buried cutis is one 
of beginning degeneration of the epithelial elements. Figure 3 illustrates 
the cystic degeneration and early flattening of the epithelial cells in the 


seven day specimen. Observation of this section alone would lead one to 


fear the possibility of cyst and pearl formations, but studies of subsequent 


sections reveal the continued degeneration of epithelial structures 
Figure + (65 days) illustrates the inflammatory reaction around the 
cotton suture material holding the cutis graft in place. Except for 
the inflammatory reaction, it is difficult to distinguish the graft from the 


normal surrounding fascial structures. Figure 5 (152 davs) shows 
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the approximation of the graft to fascia. Note the abundance of capil- 
laries and the highly cellular connective tissues, indicating a healthy 
functional structure. 

The experimental work of Rehn,* Peer and Paddock '* and Harkins ' 


indicates that epithelial structures in buried cutis grafts tend to degen- 


Fig. 3—Higher magnification (seven day specimen). 


This illustrates pearl 
formation and horny nests. 


erate and disappear. It has been shown that this process is more rapid 


if the cutis is placed under tension. Cyst and pearl formation are merely 


stages in the degeneration and disappearance of epithelial structures. 


13. Peer, L. A., and Paddock, R.: Histologic Studies on the Fate of Deeply 
Implanted Dermal Grafts: Observations on Sections of Implants Buried from 


One Week to One Year, Arch. Surg. 34:268-290 (Feb.) 1937. 
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The fear of infection from the deeper epithelial structures in cutis 
is being met by the various advances in antiseptics and antibiotics. The 
new antiseptic soaps, as discussed by Best and others,'* would certainly 
tend to decrease the incidence of infection if used in the preparation of the 


donor site. If so, the donor site could be scrubbed with such soap for 


Fig. 4.—Sixty-five day specimen. 4 indicates the cotton suture. This illus 
trates the complete transition of cutis to the fibrous tissue of the adjacent fascia. B, 
cutis. (C, fascia. 


several days in succession, and the possibility of contamination of the 


deeper structures could thus be reduced. 


14. Best, R. R.; Coe, J. D.; McMurtry, G. B., and Henn, M. J The Effective 
ness of Soaps Containing Hexachlorophene in the Surgical Scrub: Bar Soap in 


Particular, Arch. Surg., this issue, p. 869 
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CLINICAL OBSERVATIONS 
Cutis has met the test and has proved to be of value in large fascial 
defects. It is particularly applicable when used in sheets and in such 
form is far superior to fascial transplants. Fascia is strong only in the 
line of its fibers, and cross tension can readily pull it apart. Cutis is 
equally strong in all directions of tension and is readily available in all 
parts of the body. 


al 
ars 


5.—One hundred and fifty-two day specimen. Note abundance of capillaries 
and highly cellular connective tissu The fascia and cutis are similar in cell 
structure !, cutis; B, fascia 


he technic of operation has been adequately discussed in previous 
reports. The methods of obtaining cutis may be those which are most 
easily adaptable to the operation. The use of the dermatome in removing 
the epidermal layer gives a more consistent thickness and should probably 
be used when available. All grafts should be sutured under sufficient 
tension without the possibility of tearing out or breaking the sutures. 
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REPORT OF CASES 


Case 1—On May 13, 1943, a recurrent incisional hernia in the right upper 
quadrant of a man aged 40 years was operated on through an oblique incision 
(Kocher) \ cutis graft was removed by the dermatome flap method. There was 
primary healing, with an excellent result 

Case 2.—On June 16, 1943, a vertical suprapubic incisional hernia was operated 
on in a woman aged 52 years A cutis patch was applied to the defect, with 
primary healing. There was no recurrence one year later 

Case 3.—On April 12, 1946, a recurrent vertical epigastric hernia, repaired three 
times previously, was operated on in a man aged 68. A cutis graft was removed 
from the right thigh and the donor site closed primarily. There was some drain 
age for three weeks. No recurrence was evident in three years 

Case 4.—On Jan. 10, 1949, a recurrent vertical suprapubic incisional hernia 
Was operated on in a woman aged 52. There was primary healing. Some loss 
of flap occurred in the donor site, but it healed in three months. There was no 
recurrence of hernia after six months 

Case 5.—On Feb. 1, 1949, a recurrent vertical incisional hernia at the right 
rectus muscle was operated on in a woman aged 47. Primary healing occurred, 


and excellent support was evident in six months 


SUMMARY 


lhe use of cutis as a supporting structure is increasing in popularity 
as continued experimental work demonstrates its conversion to a tough 
fibrous tissue. It has been shown that if the grafts are sutured under 
tension, the epithelial elements degenerate progressively and the grafts 
are transformed into a highly vascular, tough, fibrous tissue, taking on 
the characteristics of the tissue which it replaces. Five clinical cases are 


presented in which cutis was used in the support of repair of large ventral 


hernias with excellent results. There have been no recurrences. 








RESULTS IN HIP JOINT FUSION 


KELLOGG SPEED, M.D. 
CHICAGO 


. 


EGARDLESS of the surgical method employed to obtain an 


arthrodesis, whether by an intra-articular or an extra-articular 
attempt or a combination of both, it is often difficult to decide clinically 
that firm lasting bony union has occurred. One may at operation employ 
careful paring away of cartilage surface with exposure of freshened 
bone, apposing surfaces in light contact or assuring kissing coaptation by 
fixation with screw, nail, bone transplant or any other method. Some 
surgeons do not stop to turn the head of the femur out of the hip joint 
to pare the cartilage and trim the fibrous capsule but simply ignore this 
step and rely on close fixed approximation to the acetabular surface by 
metal pin or screw driven well into the ilium, Drs. Dickson and Diveley, 
of Kansas City, now add high oblique trochanteric osteotomy held by 
pin and angled plate to correct axial support and insure bony union. 
There must finally arrive a time when the surgeon can say that 
clinically there is satisfactory bony union which will withstand weight 
bearing and the stress of muscle action in ordinary use in order that the 
patient may become ambulatory and go about his business, freed from 
pain and a little restricted in some activities. Usually the hip joint 
has been so painful over such a long period before treatment that there 
is little if any more restriction of motion in the joint after arthrodesis 
than there was before the operation. In some instances a firm non- 
yielding bonily stiff joint may not be acquired because the criteria used 
to judge such a union, to be brought out in physical examination, may 
be misleading. The joint may not be bonily ankylosed although all 
clinical tests seem to find the pelvis firmly attached to the femur, moving 
with it on any active or passive motion. While the ordinary roent- 
genogram may seem to confirm ankylosis, yet after a short trial of 
weight bearing and activity, pain in the hip may reappear. [Eventually 
the fixation agent may bend or break and the roentgenogram may reveal 
a retrograde process, with bone absorption and redevelopment of the 
joint space or nonunion with painful movement. 
lo avoid this premature use of the surgically attempted ankylosis, I 


wish to suggest the help of tomography before any unsupported weight 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950 
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bearing or activity is indulged in. If the tomogram confirms the bony 
healing across the joint, one may feel much more secure in letting the 


patient start desired activity. If it exposes any doubt of bony fusion, 


an additional period of freedom from weight bearing and activity must 


be insisted on to obtain a result desired by the surgeon and satisfactory 
to the patient. 








ANESTHESIA IN CARDIAC SURGERY 


Observations on Three Hundred and Sixty-Two Cases 


WILLIAM O. McQUISTON, M.D. 
Attending Anesthesiologist, Children’s Memorial Hospital, Chicago 
PEORIA, ILL. 


XINCE September 1946, when Potts and Smith! introduced a new 

operative technic for the relief of cyanosis in patients with a tetralogy 

of Fallot, more than 350 children with various types of congenital heart 

disease have been operated on at the Children’s Memorial Hospital in 

Chicago. The types of congenital heart disease encountered and the 
mortality following surgical intervention are shown in table 1. 

The most important factor in successful cardiac surgery is the recog- 
nition and appreciation of the physiologic and pathologic changes in 
these patients by both the surgeon and the anesthesiologist and the 
absolute confidence of these two in one another. 

lhe basic anesthetic technic that my colleagues and I have used in 
all types of cardiac surgery is fairly simple and has been discussed in 
greater detail in previous reports.*. Anesthesia is administered through 
an endotracheal tube by the to and fro absorption technic, with controlled 
respirations. This technic assures an adequate airway, maximum 


absorption of excess carbon dioxide, minute to minute control and several 


other technical advantages, even when used on tiny infants. The impor- 


tance of a quiet operative field, as a result of controlled respirations, 
can hardly be overestimated.2” We have not observed any deleterious 
effects on the circulation due to the controlled technic and agree with 
Leigh * that at least some controlled breathing is highly desirable for 


thoracotomies in children. The best oxygenation and carbon dioxide 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950 

1. Potts, W. J.; Smith, S., and Gibson, S Anastomosis of the Aorta to a 
Pulmonary Artery; Certain Types in Congenital Heart Disease, J. A. M. A. 182: 
627 (Nov. 16) 1946 

2. (a) MeQuiston, W. O Anesthetic Problems in Cardiac Surgery in 
Children, Anesthesiology 10:5 (Sept.) 1949. (hb) Potts, W. J.: Surgical Treat 
ment of Congenital Pulmonary Stenosis, Ann. Surg. 180:3 (Sept.) 1949. 

3. Leigh, M. D., and Belton, M. K Pediatric Anesthesia, The Macmillan 
Company, New York, 1948 
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elimination takes place if the oxygen in the trachea and bronchi is kept 
at a high level, and the carbon dioxide at a low level, thus making use 
of the value of the partial pressure gradient. This is best accomplished 
by controlled respirations. 


CHOICE OF AGENTS 
Cyclopropane has been used as the principal agent in practically all 
cases. It possesses a number of properties highly desirable for thora- 


cotomies that no other agent possesses. It is potent, rapidly absorbed 
and eliminated and nonirritating to the respiratory tract, and it facilitates 
controlled breathing. Its only disadvantages when compared with other 
suitable agents are that it is explosive and that it may predispose t 
cardiac arrhythmias. 


) 


TABLE 1.—T ype of Operation and Mortality 


Mortality, 
Operation % 


Number Deaths 
Aortic-pulmonary or subclavian-pulmonary 
10 wk 3 yr.. 
3 yr 16 yr 


anastomosis 


Total 
Exploratory—-no anastomosis 
Total 


Cardiotomy and pulmonary valyulotomy 
Anastomosis at base of heart for transposition 
Lobectomy for arteriovenous aneurysm 

Division of double aortie arch 
Exploratory operation for double aortie arch 
Ligation of patent ductus arteriosus 

Division of patent ductus arteriosus 


Excision of coarctation of aorta 


Ziegler,’ in an excellent analysis of the electrocardiographic tracing 


recorded during cyclopropane anesthesia administered to 175 children 
with a tetralogy of Fallot, reported that cardiac disturbances occurred 
in about 80 per cent of the patients but that most of the disturbances 
were of little clinical significance. Seven of the children in his series 
died during surgical intervention, but all the deaths appeared to be due 
to anoxia. 


In the 240 cyanotic children in our series, only one died during 


operation. This child had pulmonary atresia, and the only blood in the 


pulmonary circulation came from a patent ductus which was obstructed 
during the surgical procedure. Three other patients died of anoxia at 
the end of the operation; two of the three had no pulmonary artery 
4. Ziegler, R. F The Cardiac Mechanism During 
in Patients with Congenital Heart 


Hosp. 83:237 (Sept.) 1948 


\nesthesia and Operation 
Disease and Cyanosis, Bull. Johns Hopkins 
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No case of cardiac arrest due to cyclopropane anesthesia occurred 
in these 362 cases. From this and from personal experience with the 
use of cyclopropane in thoracotomies almost routinely for more than 
ten years with no instance of cardiac arrest we believe that arrhythmias 
of clinical significance are exceedingly rare and that the fear of sudden 
death from cyclopropane is largely unjustified, if proper precautions 
are taken. 

For practical purposes, ;he clinically significant arrhythmias occur- 
ring during anesthetization of patients with cardiac disease may be divided 
into groups, based on the etiology of the arrhythmia. Three types are 
recognized: (1) that initiated by surgical stimulation of nerves, plexuses 
or the heart itself; (2) that due to myocardial asphyxia, and (3) that 
secondary to chronic heart strain. The first type may be seen during a 
surgical procedure for any type of congenital heart lesion, the second in 
the cyanotic patient or in one with an obstructed trachea and the third 
in patients with chronic heart strain. 

Arrhythmias initiated by nerve stimulation have been exceedingly 
rare. It seems probable that relatively large doses of morphine and 
scopolamine or atropine preoperatively, a light plane of anesthesia, 
controlled respirations, gentle lung retraction and sharp rather than 
blunt dissection all contribute to this low incidence. When such arrhyth- 
mias do arise, they are treated with local application of 5 per cent cocaine 
and the administration of 100 per cent oxygen for a few minutes. 
Bradycardia from vagal stimulation is corrected by the intravenous 
administration of small doses of atropine, and if exploration inside the 


pericardium is to be undertaken, the heart is bathed with procaine 


solution for at least five minutes after the pericardium is opened but 
before exploration is attempted. 

Far more serious than arrhythmias of nervous origin, and more 
difficult to treat, are those due to myocardial asphyxia. Although the 
treatment, tissue oxygenation and removal of excess carbon dioxide, is 
obvious, the abnormal pathologic changes present sometimes prevent it 
from being effective. Inability of the anesthesiologist to control the 
respirations due to asphyxial stimulation of the carotid body is usually 
present for some time before the heart muscle is affected, and for this 
reason we seldom use curare because we do not want to mask this danger 
signal. 

Cooling of the severely anoxic children to a be dy temperature several 
degrees below normal, in order to reduce their metabolism, and con- 
trolling the body temperature of all children to within a degree or two 
of normal seem to hold some promise. A rubber mattress is placed on 
the operating table under the child. Cold tap water or ice water is run 
into the mattress as soon as the child is asleep, and the rectal temperature 
may be lowered to 92 or 93 F. in the most hypoxic children. After 
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completion of the anastomosis in cyanotic children, or near the end of 
the operation in other types of surgery, the cold water is replaced with 
warm water and the temperature raised to normal. A rectal thermometer 
in place during the entire operation gives an accurate record of the tem- 
perature at all times. Since May 1948, practically all the children in this 
series have been subjected to controlled body temperature. Of the 109 
cyanotic children with pulmonary stenosis operated on before May 1948, 
four had symptoms of cerebral anoxia, with recovery, and four died from 
anoxia. Of the 128 patients in this group operated on since hypothermia 
was instituted, only two have died from anoxia, and only one of the 
survivors has exhibited clinical evidence of anoxia. 

Patients with a history of decompensation are poor risks and should 
be treated in the same way as any patient with potential heart failure 
about to be subjected to a surgical procedure. Digitalization is used 
when indicated. One patient with a coarctation of the aorta had a pulsus 
bigeminus of long standing preceding operation. Near the end of the 
operation acute heart failure developed, with cardiac dilatation and 
pulmonary edema. Rapid digitalization and intravenous administration 
of 50 per cent dextrose proved efficacious. 

\ny period of hypotension is dangerous and may be the cause of a 
cerebral accident, especially in the presence of polycythemia. A marked 
drop in blood pressure may occur when the aortic clamps are removed 
after excision of a coarctation or when a Potts-Smith clamp is opened 
after an aortic-pulmonary anastomosis. Slow opening of the clamp, 
especially in children with a small aorta, is imperative, and rapid trans 
fusion of whole blood is sometimes used to correct this hypotension. 
Even when the red blood cell count is above 9,000,000, whole blood has 
proved more desirable than plasma. 

One of the most critical periods of anesthesia is immediately after 
the completion of the operation. Anesthetized patients may be thrown 
into shock by rapidly turning them from the lateral to the supine position. 
The intratracheal catheter is not removed until the child begins to react. 
Patients who have suffered from asphyxia during operation breathe 
poorly for a time and may have hypotension. Such patients are kept on 
the operating table until respirations are normal and they are out of 
shock. Occasionally a child has been kept on the table for several hours 
after completion of the surgical procedure. Artificial respiration with 
100 per cent oxygen is administered. Respiratory stimulants are never 


used. No drug is superior to oxygen for the treatment of hypoxia. 


POSTOPERATIVE COMPLICATIONS 
The postoperative complications of the patients who survived have 
been divided into three groups: (1) those that were probably due to the 


anesthesia (table 2); (2) those in which anesthesia may have been an 
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important factor (table 3), and (3) those in which anesthesia probably 
played no part (table 4). 


Complications referable to the air passages were the most frequent 
major ones. Fifteen of the patients had laryngeal edema, and five of 


the 15 were subjected to tracheotomy. All patients are watched carefully 


TasL_e 2.—Complications Probably Due to Anesthesia 


Complication Incidence 
Cough ‘4 


Laryngeal edema, steam room treatment... 
Laryngeal edema, tracheotomy and steam room.. 
Pulmonary edema (secondary to laryngeal obstruction). 


Tasie 3.—Complications, Anesthesia a Possible Factor 


Complication Ineidence 


; coma lasting 3 2 


Cerebral anoxia (coma lasting 4 days—1l 
Cerebral anoxia with temporary spasticity.... 
Extrasystole, 24 hours.. 

Pneumonia 

Atelectasis ‘ ‘. 

Effusion with bronchitis 

Tonsillitis 


Pulmonary embolus 


Paste 4.—Complications Probably Unrelated to Anesthesia 


Complication Incidence 
Penicillin rash ] 
Thrombophlebitis of saphenous vein. 

Subcutaneous emphysema 
Pneumothorax 
Hemothorax ie ; 
Hemopneumothorax ... 
E ffusion pies ‘ 
Encapsulated effusion .. Ja 

Pulmonary edema (transfusion reaction) 

Anuria (transfusion reaction) 

Reaction to intravenous administration of fluids (chills, temperature to 105 | 
Wound infection ‘ as =o 

Horner’s syndrome following subelavian-pulmonary anastomosis 

Paresis of right arm (improving) 

Pyelonephritis 

Enteritis 


Measles (sixth postoperative day) 


* Undraine: 


alter Operation for any sign of laryngeal obstruction and are promptly 
removed to the steam room if breathing is labored. 


The large number 
of tracheotomies is embarrassing, but we are convinced that there is less 
danger in doing an unnecessary tracheotomy than in waiting too long 
to relieve the patient’s struggle for air. We are happy that no child died 
from postoperative obstruction of the larynx. 
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High body temperatures arising during operation and continuing for 
some time in the postoperative period, as well as signs of cerebral anoxia, 
were frequent complications early in this series. Since control of body 
temperature during anesthesia was instituted, these complications have 


been exceedingly rare. 


Taste 5.—-Cause of Death Following Anastomosis 


Number 
of Time After 
Age Cases Deaths Operation Causes of Death 


8 days Pneumonia 

16 days Right heart failure 

5 days Cerebral anoxia 

7 days Heart failure, anoxia, thrombosis of anastomosis 
5 hours Thrombosis, cerebral sinuses 

36 hours Bronchopneumonia, pulmonary edema 

32 hours Bronchopneumonia, congestion and edema of 


10 wk.-1 yr 


16 hours Hemorrhage, ruptured bronchial artery 

15 hours Cerebral thrombosis 

i days Cerebral hemorrhage 

8 weeks Sepsis, infected vegetations at anastomosis secon 
dary to saphenous vein infection at site of cannula 
insertion 

i hours Bronchopneumonia, congestion of liver and spleen, 
petechial hemorrhage in basal ganglions, degenera 
tion of ganglion cells in dentate nucleus 

36 hours Cerebral hemorrhage 

7 days Thrombosis at anastomotic site, saddle embolus 
died after embolectomy 

0 days Sepsis, multiple abscesses of left lung; anastomosis 
patent 

41 hours Aspiration pneumonia, 
hemorrhage in pons 

7 hours Interstitial pneumonia with hyaline membrane lining, 
many alveoli 

+ hours Bilateral bronchopneumonia, atelectasis of left lung, 
pulmonary edema 

15 days Right hemothorax, cardiac failure, congestion of 
liver and spleen 


vascular congestion of brain, 


3-4 yr. 

4-5 yr 2 l nd of operation Tension pneumothorax 

+6 yr 20 1 End of operation Anoxia 

6-7 yr 

7-S yr 

3-9 yr 

9-10 yr 

10-11 yr. 8 hours Hemorrhage from intercostal artery 
11-12 yr. 12 l 30 hours Cerebral hemorrhage 

2-16 yr. 


Total 21 U Mortality, 10.5% 


CAUSES OF DEATH 

The causes of death in 218 patients after completion of an aortic or 
subclavian-pulmonary anastomosis are listed in table 5. It should be 
noted that cerebral accidents and pneumonia were the most frequent 
causes of death. These catastrophes are common before as well as after 
operation ; in fact, more children died from cerebral accidents during the 
waiting period between their first examination and their scheduled 
operation than after the procedure. Likewise, a number of children 


whose operations were canceled because of infection of the upper respi 
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ratory tract died from that cause. Several of the children who died of 
pneumonia were in the cooled group, and there is considerable contro- 
versy among the staff as to the influence of the cooling. On the other 
hand, pneumonia has not followed cooling of patients who did not have 
pulmonary stenosis. A study of more cases should be enlightening. 

The causes of death in the group with pulmonary stenosis in which 
anastomosis was not carried out are listed in table 6. 

Anoxia was the cause of death in six of the seven patients subjected 
to exploratory operations. Five of the seven had pulmonary atresia. 
If an anastomosis cannot be completed to relieve the asphyxia, the 
prognosis is extremely grave. Removal of the parietal pleura has been 


TABLE 6.—Causes of Death, No Anastomosis 


Number 
of 


ases Deaths ‘Time After Operation Causes of Death 
l 


9 


° ‘ § End of operation Anoxia * 
“i i 4 days Anoxia, multiple thrombi in pulmonary 
vessels; extensive emphysema 
\ End of operation Anoxia * 
? During operation Anoxia *; only blood to lungs through 
patent ductus, obstructed at operation 


6 hr. postoperatively Anoxia 


hr. postoperatively Anoxia 


58 hr. postoperatively Bilateral bronchopneumonia * 


Mortality, 38.8% 


* Pulmonary atresia. 


used recently with the hope of increasing the collateral circulation to 
the lung. It is probably significant that the children in this group who 
were not cooled had a mortality rate of 54.4 per cent, while the children 
who were cooled during operation had a mortality of only 14.4 per cent. 


SUMMARY 

Some clinical observations relative to anesthesia for 362 patients 
operated on for congenital heart disease have been made. 

1. It appears that relatively large doses of morphine combined with 
atropine or scopolamine are of value in reducing the nervous irritability 
of the heart. 

2. There has been no case of cardiac arrest in this series of 362 cases. 


3. Cyclopropane has been the anesthetic agent of choice. 
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4. Reduction of body temperature during operation, especially in the 
cyanotic group, has lessened the number of deaths due to anoxia. 

5. There were no deaths among 112 patients undergoing surgical pro- 
cedures for correction of a patent ductus arteriosus or in seven patients 


in whom resection of a coarctation of the aorta was performed. 


6. There were 19 deaths among 83 cyanotic patients below 3 years of 
age, or a mortality of 22.8 per cent. Only four deaths occurred among 135 
similar patients between 3 and 16 years of age, a mortality of 2.9 per 
cent. The mortality in all patients in whom an anastomosis was done 
was 10.5 per cent. The over-all mortality was 12.7 per cent. It is 
obvious, therefore, that if an aortic-pulmonary anastomosis can be done 
between the ages of 3 and 16 years, the mortality rate can be kept 
extremely low. 

DISCUSSION 

OF PAPERS BY DRS BEST AND OTHERS, SWENSON, SPEED AND MCQUISTON 

Drs. Henry K. Ransom, Ann Arbor, Mich.: About two years ago we 
became interested in exploring the possibilities of a three minute surgical scrub or 
wash and at that time investigated two detergents, phisoderm® and duponol, as 
well as one of the bactericidal agents, hexachlorophene. Dr. R. L. Thirlby, in 
conjunction with Dr. W. J. Nungester of our Department of Bacteriology, 
conducted experiments in which the method of animal inoculation was employed 
Mice were given intraperitoneal injections of washings from the hands after both 
the conventional 10 minute surgical scrub and a three minute wash with hexa- 
chlorophene soap. The latter was bar soap of the lux® type which contained a 
2 per cent solution of hexachlorophene. The method of animal inoculation was 
chosen because it would differentiate between potentially pathogenic organisms 
and those which were purely saprophytic in nature and also because it would 
eliminate the bacteriostatic effect of chemicals. Twelve subjects were chosen and 
on five successive days six of them scrubbed in the usual way for 10 minutes with 
soap and brush. The other half used a three minute wash with the hexachloro- 
phene soap. 

After preparation of the hands each subject would rinse them in 200 cc. of 
0.5 per cent sterile peptone solution. A 5 cc. sample of this peptone solution was 
then mixed with sterile hog mucin and injected intraperitoneally into mice. The 
animals were observed for five days and the deaths recorded. The results are 
recorded in table 7. 

The second part of the experiment was of the contamination type. The subjects 
contaminated their hands and wrists with 5 cc. of a 24 hour blood-brain-heart 
broth culture of hemolytic streptococci on the first day of the week. After the 
fluid had been allowed to dry, the method described above was again followed, 
i. €., one group used the routine surgical scrub for five days and the other the 
hexachlorophene wash for the same period. Animal inoculations with the peptone 
water rinsings were made. The results are summarized in table 8. 

While the artificially implanted bacteria would seem to persist after three days 
of standard scrubs, there is a striking decrease in the pathogenicity of the washings 


from those persons who used the hexachlorophene soap. 
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We were sufficiently convinced of the value of this method so that a 
phisoderm®-hexachlorophene wash is in routine use in our operating rooms at the 


present time. 

Dr. Donato M. Grover, Cleveland: I want to comment on the contribution 
of Dr. Coe and his associates. We have been experimenting with hexachlorophene 
and have confirmed most of the observations that have been mentioned as to its 
effectiveness and also as to the damaging effect on the film with the use of alcohol. 

Because of ;the protected character of hexachlorophene and its patent rights, 
we attempted to find another product which was not so highly protected and 
therefore cheaper, and we repeated the work with monochlorophene, finding that 


in various types of solutions it appeared to be equally effective. 


Tas_e 7.—I/ntraperitoneal Injection, with Mucin, of Peptone Rinsings Taken 
After Cleansing 


Hexachlorophene Routine Surgical Serub 
(36 Cleansings) (42 Serubs) 
No. of Mice No. of Mice 
Injected Dead Injected Dead 
348 28 445 56 


Mortality, 8.0% Mortality, 12.5% 


Pane 8.—I/ntraperitoneal Injection, with Mucin, of Peptone Rinsings Taken After 
Cleansing; Contamination with 5 cc. of Hemolytic Streptococcus 


Culture on First Day of Series 


Hexachlorophene Routine Surgical Serub 
3 Minute Wash 10 Minutes 

(6 Subjects) (7 Subjects) 
No. of Mice No. of Mice 

Injected Dead Per Cent Injected Dead Per Cent 
First day a0 98.5 69 97 
Second day i 11.7 27 38.6 
32 45.7 
9 15 

21.7 


Third day { 15 
Fourth day ( 5 10 
Fifth day 16 7 13 


With both the hexachlorophene and monochlorophene we have brought the 
concentration in the liquid soap down to around 0.25 per cent, which seems to be 
adequately effective 

We ran into one little problem which I think may be of some interest to 
surgeons, that is, the skin irritation, In some instances dermatitis seems to be due 
to Pu and in others to fatty acids precipitated from the soap. Then we encountered 
skin reactions in a few persons who were apparently sensitive to the rubber 
gloves. I happen to be one of those myself, which came as something of a shock, 
since I have been using rubber gloves and all kinds of soap for thirty years 
without trouble. Finally I had to resort to the use of neoprene gloves, which 
permitted complete control of the dermatitis. It seems possible that there is some 
combination effect of the chlorophene derivatives which, in contact with skin and 
rubber, may produce a substance to which certain persons may become sensitized. 

Dr. Atrrep Urncetn, Rochester, Minn First, I should like to take the 
opportunity of thanking Dr. Priestley for extending me an invitation to attend 
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your excellent meeting. Also, I wish to thank Dr. Swenson for asking me to 
discuss his presentation on the cutis graft. In 1936 to 1937 I was privileged to 


work for one year with Dr. E. Rehn in Freiberg, Germany, where he devised this 
technic of using the cutis or dermis graft in repair of hernial defects and other 
anatomic defects in the body. It was a new experience for me, and after watching 
him for some six or nine months I asked him whether we could not review all 
his cases and report them in the English literature, because I could find vothing 
in the literature except in the German periodicals. He granted me this wish, and 
we reviewed 104 cases in which he had operated from 1928 until 1937. 

The technic as it was reported at that time has been followed in this country 
by numerous investigators. I know you are well acquainted with many of them. 
The work of Dr. Harkins and Dr. Swenson and others has borne out the fact 
that the work that Dr. Rehn originally described has been substantiated in animal 
experiments and clinically 

I know it seems strange that Dr. Swenson said it is important to suture the 
dermis graft under tension. I saw 2 patients operated on by Rehn in whom the 
suture line had torn about three weeks after the operation. In each case there 
was a definite failure in the “take” because of lack of tension. They were 
reoperated on about six or eight weeks later, a good approximation with extreme 
tension being applied, and every one of the grafts worked well. 

I think the two most interesting cases I was permitted to review involved young 
men who were in the mountain division as ski troops. They had so-called trick 
knees, which prevented their going on full scale maneuvers. Two years prior to 
the time I got there, Rehn had taken these two boys into the hospital. He had 
applied bilateral cutis grafts to each side of the knee joint in one instance, fixing 
these grafts under extreme tension to the periosteum of the tibia and fibula below 
and to the hamstring muscles. Two years later those boys were able to go on 
full maneuvers with the ski patrol to which they were assigned. I saw them both 
and put them through calisthenic exercises that they performed remarkably well 

Prior to that procedure one could take the leg of the boy whose treatment | 
have described and rock it in either direction. There was no stability at all 
Postoperatively, he stood erect and put his muscles under tension; one no longer 
could move the joint in a lateral direction. 

Dr. Rehn did another interesting procedure, an arthroplasty to the elbow, when 
everything else had failed. He placed a large graft over the olecranon which held 
the elbow stable for seven years. Then the patient fell and fractured the condyle, 
and a stiff elbow developed. Up to that time a good result had been obtained. In 
those days there were no antibiotic agents. Concerning the incidence of infection, 
there were only 15 cases of infection in the 104 cases. Of those, the graft failed 
to take in only three. 

The great worry of what will happen to the buried sweat glands and hair 
follicles has always concerned those who have been interested in the subject. 
Microscopically, as Dr. Swenson showed you, they do disappear. Occasionally 
inclusion cysts develop but absorb. Hematoma is the other complication that was 
found in five instances by Rehn. In one aspiration had to be performed. In one 
the graft failed to take and reoperation was carried out successfully. 

Dr. Swenson stated that he felt it was necessary, after removing the epidermis, 
to turn the graft upside down, with the epidermis side sewed down to the floor of 
the prepared bed. I asked Dr. Rehn about that. He had tried both methods and 
felt that the graft need not be reversed when sutured in place. 
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Dr. Sruart C. Cutten, Iowa City: I should like to bring up two points for 
question: First, Dr. McQuiston has emphasized the necessity for controlled 
respiration in patients undergoing cardiac operations, particularly aortic pulmonic 
anastomosis. This is undoubtedly an essential feature of the maintenance of a 
desirable operating field. One should consider, however, that in certain circum- 
stances, particularly in patients with minimal cardiac reserve, the controlled 
respiration in itself, through a reverse effect of return venous flow, might 
seriously impede or impair adequate circulation even more. 

Dr. McQuiston has in additign emphasized his desire to use cyclopropane. This 
is all to the good, and I have no disagreement with that, but | should like to 
point out in addition that it might also be possible to accomplish the same good 
results with other anesthetic agents—ether or nitrous oxide, perhaps. He also 


has made a significant contribution in emphasizing the necessity not only for 


watching the temperature of the patient undergoing operative procedures but 
also for taking steps to control that temperature. 





TREATMENT OF MITRAL VALVE STENOSIS BY RESECTION AND 
REPLACEMcNT OF VALVE UNDER DIRECT VISION 


GORDON MURRAY, M.D., F.R.C.S. (CAN., ENG.) 
TORONTO 


HE IMPETUS to cardiac surgery, initiated chiefly by the work of 

Blalock,! has expanded beyond the work on great vessels so that 
the field now has spread to involve intracardiac procedures such as 
closure of septal defects,? repair of stenosed valves* and resection of 
coronary infarcts.‘ 

The early work of resection of portions of stenosed valves by Cutler ° 
and of dilation by Souttar® gave promising results, but it was soon 
found that in the presence of deranged cardiac function with an enlarged 
auricle, the regurgitation which followed resection of valves some- 
times precipitated a condition which was worse than that existing from 
the stenosis alone. While the stenosis could be relieved, the regurgita- 
tion precipitated a state of failure in most of the patients. The work of 
Samways,’ Brunton,* Cushing and Branch,’ Bernheim,’ Schepelmann,"' 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950. 


1. Blalock, A., and Taussig, H. B.: The Surgical Treatment of Malformations 
of the Heart in Which There Is Pulmonary Stenosis or Pulmonary Atresia, 
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4. Murray, G.: The Pathophysiology of the Cause of Death from Coronary 
Thrombosis, Ann. Surg. 126:523-534, 1947. 

5. Cutler, E. C., and Beck, C. S.: The Present Status of the Surgical Pro 
cedures in Chronic Valvular Disease of the Heart: Final Report of All Operative 
Cases, Arch. Surg. 18:403-416 (Jan., pt. 2) 1929. 


6. Souttar, P.: Surgical Treatment of Mitral Stenosis, Brit. M. J. 2:603-606, 
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Murray, G.: Closure of Defects in Cardiac Septa, Ann. Surg. 128:843-853, 


7. Samways, D. W Cardiac Peristalsis: Its Nature and Effects, Lancet 
1:927, 1898. 
8. Brunton, L.: Preliminary Note on the Possibility of Treating Mitral 
Stenosis by Surgical Methods, Lancet 1:352, 1902 
(Footnotes continued on next page) 
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Allen and Graham,'* Cutler, Levine and Beck,'* Pribram,'t Souttar,° 
Allen,'® Tuffier,"° Doyen,'’ Powers,’® Harken,'® Carrel,?° Haecker,*! 
3jork,** Shaw ** and Templeton and Gibbon ** followed attacks which 
were somewhat similar, but none of their procedures answered the prob- 
lem of progressive cardiac disability from the mechanical obstruction 
caused by mitral stenosis. 

Since the time of MacKenzie, it was thought that the critical factor 
in heart failure was not the degree of stenosis at the mitral valve but 
was related to the condition of the cardiac musculature, resulting from 
the damage caused by the rheumatic infection which had also caused the 
stenosis. While undoubtedly this is an important factor, still it must be 
assumed that the cardiac musculature must not have been too badly 
damaged, otherwise the patient would not have survived the acute illness. 


9. Cushing, H., and Branch, J. R. B.: Experimental and Clinical Notes on 
Chronic Valvular Lesions in the Dog’ and Relation to Future Surgery of Cardiac 
Valves, J. M. Research 17:471-486, 1907-1908. 

10. Bernheim, B. M.: Experimental Surgery of the Mitral Valve, Bull. Johns 
Hopkins Hosp. 20:107-110, 1909. 

11. Schepelmann, E.: Versuche zur Herzchirurgie, Arch. f. klin. Chir. 97:739- 
775, 1912. 

12. Allen, D. S., and Graham, E. A.: Intracardiac Surgery—A New Method: 
Preliminary Report, J. A. M. A. 79:1028-1030 (Sept. 23) 1922. 

13. Cutler, FE. C.; Levine, S. A., and Beck, C. S.: The Surgical Treatment of 
Mitral Stenosis: Experimental and Clinical Studies, Arch. Surg. 9:689-821 
(Nov., pt. 2) 1924. 

14. Pribram, B. O. Z.: Die operative Behandlung des Mitralstenose, Arch. f. 
klin. Chir. 142:458-465, 1920. 

15. Allen, D. S.: Chirurgie de la sténose mitrale, Arch. franco-belges de chir. 
28 : 394-431, 1925. 

16. Tuffier, T.: La chirurgie du coeur, Cinquiéme congrés de la Société interna- 
tionale de chirurgie, Paris, July 19-23, 1920, Rapports, procésverbaux 
isons publiés par le Docteur L. Mayer, Brussels, M. Hayez, 1921, pp. 5-7 
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17. Doyen, E.: Chirurgie des malformations congénitales ou acquisés du cceur, 
Presse méd. 21:860, 1913. 

18. Powers, J. H.: The Experimental Production of Mitral Stenosis, Arch 
Surg. 18:1945-1959 (April) 1929. 

19. Harken, D. E.: Experiments in Intracardiac Surgery, J. Thoracic Surg. 
11:656-670, 1942. 

20. Carrel, A.: On the Experimental Surgery of the Thoracic Aorta and the 
Heart, Ann. Surg. 52:83, 1910. 

21. Haecker, R.: Experimentelle Studien zur Pathologie und Chirurgie des 
Herzens, Arch. f. klin. Chir. 84:1035-1098, 1907. 

22. Bjork, V. O.: Brain Perfusions in Dogs with Artificially Oxygenated 
Blood, Acta chir. Scandinav. (supp. 137) 96:1-122, 1948. 

23. Shaw, M. M.; Adams, W. E.; Rasmussen, R. A.; Hrdina, L. S., and 
Aronson, H. G. Experimental Production of Insufficiency and Stenosis of the 
Heart Valves of Dogs, J. Thoracic Surg. 12:322-337, 1943. 

24. Templeton, J. Y., and Gibbon, J. H.: Experimental Reconstruction of 
Cardiac Valves by Venous and Pericardial Grafts, Ann. Surg. 129:161-176, 1949 
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It also seemed obvious that if the cardiac muscle was severely damaged, 
then the presence of an increasing valve obstruction added a greater 
burden. It would seem, under these conditions, that if the obstruction 
could be relieved and regurgitation prevented the weakened muscle 
would function better and would last longer than under the heavy load 
imposed by increasing mitral stenosis. For the purposes of the present 
discussion, it was assumed that the other valves were not badly involved 
or that the mitral valve was the one most damaged and causing the 
greater disability. 

With these thoughts in mind, I planned an experimental attack on 
this problem, the results of which were recorded in 1938 in the Canadian 


Fig. 1—Showing, in a dog’s heart, the interior of the left ventricle opened from 
the apex toward the base The normal septal cusp of the mitral valve is shown 
as is the small remaining portion of the other cusp after resection Che larger 
newly inserted valve is shown, guarding the defect. (Reproduced with permission 
from the Canadian Medical Association Journal 62:444-447, 1950.) 


Medical Journal.* \With my assistants, Dr. Wilkinson and Ross Mac 


Kenzie, I resected the posterolateral cusp of the mitral valve to keep 


away from the septal cusp and any possible injury to the bundle of Hiss. 
When this alone was done and when a large portion of the mitral valve 
was resected in the control animals, they showed signs of marked mitral 
regurgitation, with dilatation of the left auricle and embarrassment of 
heart action within a short time, and only a few of them survived over- 
night. When, however, we placed in a new valve to prevent the regurgi 
tation after such a resection, the animals stood the operation well, did 


not show signs of regurgitation and survived. The longest survivor was 
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an animal which lived seven years after the operation and died presum- 


ably of old age, as no other lesion was found. “During this seven years of 
life, with the artificial valve in his heart, the animal was normal in all 
respects. He had plenty of energy, could scrap with the other dogs 
and had good exercise tolerance.” *** After his death we recovered 
the specimen, and it was demonstrated that a good portion of the 
posterolateral cusp of the mitral valve had been resected, leaving a large 
opening, and the newly applied valve was in good condition and 
functioning well. It had not degenerated, showed no sclerosis of the 
surface, no thickening or hardening, no inflammatory changes and no 
thrombi, and it was pliable and seemed to be in good condition. 


APPLICATION OF METHOD TO HUMAN BEINGS 

Lacking the moral support of my colleagues, I did not apply the 
method to human beings until 1945. In the meantime, other investigators 
have continued to work on this problem, hoping to do something for 
the vast army of invalids whose cardiac disease results from the effects of 
rheumatic infection, which appears most commonly in the form of mitral 
stenosis, causing left auricular enlargement and perhaps going on to 
fibrillation and ultimate failure. Smithy, a sufferer himself, tried to 
develop some method of relief for such patients, and he published his first 
paper on this subject in 1947. He planned to do a commisurotomy, 
hoping that by resection of what might be a rigid annular rim around 
the opening of the mitral valve the remainder of the cusp might be 
flexible enough, the stenosis relieved to a degree and regurgitation pre- 
vented. This operation was done,?* the approach being through the left 
auricular appendage or the left ventricle. Seven patients were operated 
on, with two deaths. There was clinical improvement in three. Some 
of the patients were able to become more active and showed less signs 
of failure. However, on the whole, one uncertain factor in the pro- 
cedure was the possible regurgitation following the operation. Per- 
haps this depended to a degree on the pathologic changes in the mitral 
valve itself. 

Sailey and Glover, of Philadelphia, then took up this plan and 
devised an ingenious method of dividing the mitral valve, performing a 


commisurotomy in which again the approach was through the left auricle. 


24a. Material quoted here is reprinted from the Canadian Medical Association 
Journal 64:444-447, 1950. 

25. Smithy, H. G., and Parker, E. F.: Experimental Aortic Valvulotomy 
Preliminary Report, Surg., Gynec. & Obst. 84:625-628, 1947. 

26. Smithy, H. G.; Boone, J. A., and Stallworth, J. M.: Surgical Treatment 
of Constrictive Valvular Disease of the Heart, Surg., Gynec. & Obst. 90:175-192, 
1950 
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This had the disadvantage, as had Smithy’s procedure, of the great danger 
caused by leakage and hemorrhage from the enlarged left auricle, which 
with its high continuous pressure and thin wall was difficult to handle. 
However, they operated on a moderate number of patients with improve- 
ment, but again the results were always qualified by the question of how 
much regurgitation occurred as a result of the operation designed to 
relieve stenosis. 

Harken operated on patients, again through the left auricular append- 
age, with moderate success, but a number of operative deaths resulted 
from hemorrhage from the thin-walled auricle with its high continuous 
pressure. 

On the basis of my early experimental work, I was satisfied that the 
procedure of division of the valve alone or of removal of a portion of it to 
relieve stenosis would produce a variable amount of regurgitation which 
was more dangerous than the benefits derived from relief of the stenosis. 
It was thought, therefore, that the method of removing a fair amount of 
the valve was important and that the application of a new valve was 
essential to prevent the regurgitation. This work was based on the 
following principles: 1. The stenosis must be relieved, and removal of 
a portion of a stiff valve would provide better relief than would division 
of the valve. The argument in favor of this is the fact that the difficulty 
of the thin-walled auricle emptying through a stiff rigid valve slit is 
greater than is the regurgitation from the ventricle in its high pressure 
stage during systole. 2. If enough of the valve is removed, the stenosis 
may not recur. In experimental work on stenosed valves, if the valve 
were divided only, the disease and fibrosis which caused the stenosis and 
made it a progressive lesion might heal up the slit in the valve and 
ultimately the stenosis was not relieved. If a portion of the valve were 
resected, this was overcome. 3. If the valve were resected, it was neces 


sary to apply a new valve to prevent the regurgitation. 


TYPE OF VALVE USED 

The valve must have the following qualities : 

1. It must be flexible and must obstruct the opening during systole 
and not obstruct it during diastole so that it will not interfere with the 
filling of the ventricle. 

2. It must be of such a quality that it can live within and gain its 
nutrition from the blood stream. 

3. It must be of such a substance that it will not cause clotting or 
thrombosis. 


4. It must be of such texture that it will withstand the heavy pressure 


provided by the ventricle during systole. 
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A valve which was found to satisfy these demands was provided in 
the following way: A superficial vein was turned inside out so that its 
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Fig. 2—The cardioscope. A, the cannula with rubber valve; B, the scBpe ; 
C, the punch; D, the guide. (Reproduced with permission from the Canadian 
Medical Association Journal 62:444-447, 1950.) 


Hollow shaft 
with window 


Fig. 3.—Left, the cannula and scope in place in left ventricle. Right, the valve 
punch grasping the valve cusp. (Reproduced with permission from the Canadian 


Medical Association Journal 62:444-447, 1950.) 


intima was on the surface. Through the adventitia lumen of this valve 


was placed a tendon, in the human being the palmaris longus. This gave 
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substance to and increased the size of the valve and provided a strong 
resisting structure which wore well and which, in fact, was found to be in 
good condition after seven years within an animal’s heart. 

“This valve is placed to act as a ball valve in the opening made by 
resection of a portion of the mitral valve. It is passed through the heart 
and suspended between the anterior and posterior walls, with such slack- 


ness that during systple it is blown into the defect in the mitral valve. At 


the same time it is placed far enough down on the ventricular side of the 
valve so that during diastole it floats out of the opening and lies clear in 
the ventricle and does not obstruct its filling. When two such structures 


are placed side by side within the ventricular cavity, they are effective 


New 


. 


Fig. 4.—Left, the guide in place, grasping the margin of the hole in resected 
valve, with threaded needle lying in notch in guide, marking the position for the 
new valve Right, the new valve in position suspended between front and back 
walls of left ventricle and in such a position that it will be thrust as a ball valve 
into the defect when the left ventricle goes into systole ( Reproduced with per 
mission from the Canadian Medical Association Journal 62:444-447, 1950.) 


in guarding a large opening in the mitral valve. Originally this was 
done by using surface markings on the heart and thrusting the valve 
through from before backward.” 

The approach is made through a small incision in the left ventricle 
through which is passed a cannula guarded by a valve, much the same 
as that used in a cystoscope. “The punch or knife is passed through 
the cavity of the ventricle to the mitral valve. The instrument is guided 
through the opening in the valve by palpation with a finger which has 
invaginated the left auricle into the funnel-shaped orifice. Either a cut 


is made or a portion is taken out, as desired.” The left ventricular 
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approach is much easier than that through the auricle, in my experience. 
There is less hemorrhage because there is pressure in it only for a short 
time and the remainder of the time it does not bleed. Secondly, it is 
thick walled, does not tear and is easier to control throughout. 


Fig. 5.—Left, before operation showing enormously enlarged heart with mitral 
stenosis and fibrillating. Right, ten days after operation. 
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Fig. 6.—Left, before operation. Right, ten days after operation 


\fter this original blind method, a measuring stick was made which 
was passed through the cannula and, by means of a notch on one side, 


enabled the area of resection of the valve to be felt. At a point 5/16 


of an inch (0.16 em.) proximal to this notch, there is a groove in the 
measuring stick. When a needle is passed through the anterior wall of 
the heart, the groove in the measuring stick can easily be felt and this 
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directs the valve to the right place. The needle is then thrust through 
the posterior wall of the heart, the measuring stick removed and the valve 
drawn through into position. 

\ll this worked satisfactorily, and it was surprising how well these 
valves were able to be placed experimentally and how efficiently they 
worked. 

USE OF CARDIOSCOPE 

It seemed an advantage if this procedure could be done under still 

better control. For that reason, a cardioscope was devised. This 


instrument was made much like a direct vision urethroscope. However, 


Fig. 7—Showing scar and disappearance of marked external vein distention 
and of edema two weeks postoperatively. 


the medium, namely blood, within the cardiac cavity prevents vision 
through this substance. Therefore, it was made of a hollow tube with 
a flat window of glass at the far end. The window is applied directly to 
the structures to be looked at within the heart cavity. In that way there 
is no blood to obscure vision, and with distal lighting one can see within 
the cardiac cavity. The valves can be seen and also the hole that is made. 


“The needle as it comes through the heart wall can be seen, and under 


direct vision it can be directed to the right place on the posterior wall. 


After it has gone through, it can be inspected to see that it is in the right 
place or whether it should be in another position.” It can be decided 
whether the tension is right and whether it is stopping the defect in the 


resected mitral valve as desired. 








ARCHIVES OF SURGERY 


Using these methods, with or without the cardioscope, my colleagues 
and I have operated on ten patients, and the results in eight have been 
fairly satisfactory. Postoperative heparinization was used.** 

All the patients operated on were in the later stages of mitral 
stenosis. The youngest was 23 and the oldest 47, most being in the 
forties. All had heart failure, with edema, and seven had marked ascites 


requiring paracentesis. All had dyspnea at rest, and six had orthopnea. 


There were mild or medium cyanosis, increased venous pressure with 
distention of external jugular veins and an enlarged liver in each instance. 
Eight patients had auricular fibrillation. The patients had enlarged 
hearts, some of which were enormous. 

One who did not survive was a patient who was in an extreme stage 
of failure, had an enormously enlarged heart and was in poor health, 
with fluid in all serous cavities. While he survived the operation, he 
did not recover. The second patient who failed to survive stood the 
operation very well but succumbed on the second postoperative day from 
pneumothorax, the cause of which was not determined. 


SUMMARY 


A method is described for resection of a portion of a stenosed mitral 
valve and for insertion of a valve to prevent regurgitation, which has 
given fairly satisfactory results in a few patients. The operation is done 
through a cannula and may be done partly under direct vision through 
a cardioscope. It may be useful in the treatment of this lesion until such 
time as a dry heart can be safely produced. 


27. Murray, G.: Heparin in Thrombosis and Embolism, Brit. J. Surg. 27:567 
598, 1940. 
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SURGICAL MANAGEMENT OF ADVANCED CANCER 
OF THE BREAST 


R. K. GILCHRIST, M.D. 
CHICAGO 


—— THESIS of this symposium implies that advanced cancer of 
the breast should be treated in a different manner than is cancer in 
the usual case of cancer of the breast. This immediately poses two ques- 
tions: “What is advanced carcinoma of the breast ?” and ““How musi the 
surgical procedure be altered in order to treat it adequately ?” 

I shall consider a lesion advanced cancer when there is lymphatic 
metastasis present or when the skin is involved or when there is fixation 
to the fascia. Lesions with distant metastasis to bone or lung will be 


considered hopeless. When the surgical treatment of tumors is being 


discussed, those for which there is some chance of cure should be sharply 


separated from those which have been operated on without hope of 
completely removing all the cancer. 

An attempt will be made to determine the kind of operation which 
might be considered a radical one. With the possible exception of those 
who have adopted a defeatist attitude toward the surgical treatment of 
cancer of the breast, I have never heard surgeons describe an operation 
for cancer as anything other than radical except when distant metastasis 
was known to be present. The term covers so many different degrees 
and types of operative procedures that it means nothing unless the type 
of lesion and the extent of carcinomatous involvement is known, as well 
as the type of operation and especially the diligence exercised by the 
surgeon in performing the procedure. This fact renders conclusions 
based on a comparison of statistics almost useless. Monroe’s' report 
before this Association two years ago showed the difficulty in such 
statistical studies. He showed that in the same hospital, with the same 
incision and with excision of both the major and minor pectoral muscles 
by all but one surgeon, the number of lymph nodes removed per specimen, 


which is a good measure of radicability, varied from 18 to 45, depending 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950. 


1. Monroe, C. W.: Arch. Surg. 57:479 (Oct.) 1948. Haagensen, C. D.: J. 
M. A. 138:279 (Sept. 25) 1948. 
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on the surgeon. The figures for five year cures also varied in direct 
ratio with this average number of nodes removed per specimen. Also, 
in cases with axillary metastasis in which more than 50 lymph nodes per 
specimen were removed, regardless of who did the operation, the five 
year cure rate was 66 per cent. In my opinion, a radical operation for 
carcinoma implies the removal of the tumor, its surrounding soft parts, 
all the lymph nodes which drain the area and, if possible, all the first 
alternate group of lymph nodes draining the area. 

Carcinoma spreads by direct extension, which can be palpated in the 
breast. It spreads by embolism through the veins, though the incidence 
is unknown in breast lesions. It is probably not far from the 15 to 
20 per cent which is the rate for lesions of the bowel. Cancer of the 
breast has involved the axillary lymph nodes in 60 to 65 per cent of 
so-called operable lesions.'. This spread through the lymph system 
follows a definite and predictable pattern whether the original tumor 
arises from the breast, stomach, colon or skin. It can be reproduced 
experimentally.” 

In cases of carcinoma of the bowel in which full scale drawings of 
the tumors, their blood supply and the location of the lymph nodes were 
made in cleared specimens, I sectioned over 10,000 different lymph nodes. 
An almost equal number were studied by some laboratory associates. 
Monroe studied about 3,000 different nodes from carcinoma of the 
breast, and Coller * and his associates studied large numbers from lesions 
of the colon and stomach. All these studies have demonstrated that 
the spread of cancer through the lymph system is predictable and that the 
spread is by embolism of cancer cells through the lymph channels. 


The nodes in which the emboli lodge prevent further spread until ihey 


are completely overwhelmed by carcinoma. Further embolic spread is 
through the collateral lymph channels, each new node involved tending 
to make a longer channel for a new embolus to travel. Spread from one 
node to another is not common, at least during the period when lesions 
are seemingly operable. 

This manner of spread can be reproduced experimentally. If a 
colored solution is injected into an afferent lymph channel in a dog’s 
mesentery with the use of very low pressure, the solution will penetrate 
through the node and will appear in the efferent channel with little or 
no delay. However, if a suspension of carbon or carmine particles less 
than 1 micron in diameter is injected, a different picture is seen. The 
suspension of colored particles will partially fill its own compartment in 
the subcapsular space (fig. 1 4). If more pressure is used, the sus- 
pension will either overflow into the remainder of the node or it will 
enter the adjacent parts of the node through one of the short channels 

2. Gilchrist, R. K.: Ann. Surg. 111:630 (April) 1940. 

3. Coller, F. A.; Kay, E. B., and MacIntyre, R. S.: Surgery 8:294, 1940. 
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leading into a different part of the subcapsular space (fig. 1B). If there 


is much pressure, the node is soon a solid black and the suspension may 


pass into one or even two or three of the adjoining nodes through the 


Fig. 1—Manner of spread of a suspension of insoluble particles injected into 
a single afferent lymph channel. (Reproduced, with permission, from Ann. Surg 


111:630 [April] 1940.) 


short channels (fig. 1 C). At the same time, it may back up one of the 


tributary channels emptying into the original channel injected, and it is 








916 ARCHIVES OF SURGERY 


often possible to get it to go through a retrograde anastomosing channel 
and come through another afferent channel into an adjoining or more 
centrally placed node (fig. 1D). Even great pressure to the point of 
rupture of the walls of the afferent channel will not force any of the 
fine suspensions through the node. If the animal is killed immediately 
or is allowed to live for a week and then killed, no sign of passage through 
wny node is seen either in transparent preparations or in microscopic 
sections. Drinker‘ perfused a popliteal node with a culture of living 
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Fig. 2—Photomicrograph of a carcinoma metastasis confined to the subcapsular 


space. The thickened capsule over the region of the metastasis is clearly seen. 
(Reproduced, with permission, from Ann. Surg. 111:630 [April] 1940.) 


hemolytic streptococci and found that the filter action was 99 per cent 
efficient for 80 minutes. These experiments show how, when a node is 
destroyed or blocked, the lymph drainage is rerouted through collateral 
channels or in a retrograde manner into a channel draining into a normal 
node. Carcinoma cells are many microns in diameter in contrast to the 
particles and bacteria, which were all less than 1 micron in diameter. 


4. Drinker, C. K., and Yoffey, J. M.: Lymphatics, Lymph, and Lymphoid 
Tissue, Cambridge, Mass., Harvard University Press, 1941. 
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The earliest metastasis is in the subcapsular space, as in the 1 mm. 


node (fig. 2). Here it lodges and may grow. The capsule over the 


metastasis tends to thicken. In no case have we seen any evidence of 


Fig. 3—Photomicrograph of lymph nede almost completely replaced by car 
cinoma metastasis. The normal parts are seen as dense, finely granular areas. A 
suspension of carbon particles was injected into the lymph channels in the neighbor 
hood of the carcinoma of the breast. Most of the carbon is seen in the normal part 
of the node, although some of it penetrates a short distance along spaces between 
the cancer cells. A part of the lymph sinus which is involved with carcinoma also 
contains carbon particles. Two areas of fatty degeneration are seen. (Repro- 
duced, with permission, from Ann. Surg. 111:630 [April] 1940.) 
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penetration of carcinoma outside of the capsule of any node, except where 
there was a collection of large involved nodes 


lying tightly packed 
together, or in obviously 


late lesions. 
Metastasis from carcinoma does not completely destroy the function 


of a node until all the node is destroyed. This was shown in a surgical 
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Fig. 4.—Operative specimen of carcinoma of the 
large mass of involved nodes close to the line of resection and autopsy specimen 
showing that a single node 1 cm. beyond the line of resection contained metastasis 
which was missed at operation. (Reproduced, with permission, from Ann. Surg. 
126:421 [Oct.] 1947.) 


rectosigmoid having a very 


specimen of carcinoma of the breast. The lymph channels in the region 
of the tumor were injected with a suspension of carbon particles before 
operation, The specimen was cleared, and some of the lymph channels 
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and several lymph nodes were outlined in black. This section (fig. 3) 
shows how the carbon suspension could still flow into a node which was 
almost replaced by carcinoma. Most of the carbon is found in the normal 
part of the node although some of it penetrates a short distance ‘along 
the spaces between the cancer cells. The thickening of the capsule where 


it comes in contact with the carcinoma is clearly seen. 


Fig. 5—Photomicrograph of carcinoma metastasis found in the one involved 
node which was not removed in the surgical specimen. (Reproduced, with per- 


mission, from Ann. Surg. 126:421 [Oct.] 1947.) 


Permeation of carcinoma through lymph channels was seen only 
when the lymph node central to the channel involved was already blocked 
with carcinoma. 

Postmortem examination of surgical patients dying in the hospital 
after resections for carcinoma of the colon or stomach ° demonstrates the 


tendency of the lymph nodes to block the spread of carcinoma even in 


5. Coller, F. A.; Kay, E. B.. and Macintyre, R. S.: Arch. Surg. 43:748-761 
(Nov.) 1941. 
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advanced cases. When metastasis was found in specimens at autopsy, it 
was usually so close to the line of resection that it was obvious that 
complete removal would have been feasible. 

The fate of lymph nodes just beyond the field of resection should be 
considered. They may slowly grow and serve as a new primary lesion. 
Each node has a central vein, and I have seen such veins invaded by 
cancer cells. If these cells in veins should break loose, they might easily 


Fig. 6—Photomicrograph of a node removed from the mesentery of a patient 
having carcinoma of the bowel. The central vein in the node is packed with 
carcinoma cells, though the part of the node surrounding this does not have car- 
cinoma. No other venous involvement was seen in this specimen. 


serve as the source of the widespread metastasis which sometimes appears 
in many parts of the body, even 20 to 25 years after the original operation 


for carcinoma of the breast. 


INADVISABILITY OF LOCAL OPERATION 


In 1937 a 64 year old woman was seen eight years after she had 


undergone a simple mastectomy for carcinoma of the breast. She had 
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Fig. 7.—Photomicrograph of a node along the edge of the pectoralis major 
muscle which became palpable eight years after a simple mastectomy. 
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Fig. 8.—Showing the undifferentiated carcinoma where it is in contact with the 
remaining normal lymph node. 
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Fig. 9.—Photomicrograph of a part of the lower half of the node which is 
replaced by thick scar tissue with nests of pyknotic cancer cells. 
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received some postoperative irradiation of the axilla, but there were no 
changes in the skin from this. She had been well until three weeks 
before, when she struck her chest on a desk. An abrasion over the lower 
left ribs in the anterior axillary line resulted. This abrasion was some- 
what inflamed. She then noticed a finger-sized, tender swelling develop 
along the edge of the pectoralis major muscle about 4 inches (10 cm.) 
below the axilla. This was movable and tender. She insisted that it was 
a cancer. No axillary nodes were palpable: After a few days of warm 
dressings I removed the node (figure 7 is the microscopic section). 
There is a small rim of normal lymph node at the upper end. Below this 
there is a layer of undifferentiated carcinoma, and the lower half of the 
node is made up of fibrous tissue and scar with nests of pyknotic cancer 
cells embedded in the scar. It seems that, either by chance or more likely 
as a result of the infection, the dormant cancer cells, which were simply 
arrested in their fibrous prison, started to grow. The axilla was 
thoroughly cleared out by Dr. David, and figure 10 shows one of the six 
axillary nodes which contained cancer. Note that this axillary metastasis 
is anaplastic and must be recent. Only the original, palpable node con- 
tained the picture of pyknotic cancer nests held in scar. The patient 
died of coronary thrombosis eight years later without any sign of 
recurrence. How long would she have survived without distant metasta- 
sis if the first, and probably the only, involved node left after the 
operation had been at the depth where she would not have been aware 
of it? Certainly, this experience speaks against any local operation. It 


also suggests that dormant metastatic growths in regional lymph nodes 


may flare up and start to grow under the stimulus of an inflammatory 
process. 


RADICAL OPERATION 


In regard to the usual so-called radical operation, as performed for 
breast cancer, the axillary part of the operation as described by Halsted ° 


in 1894 might well serve as a guide today. 


Having exposed the subclavian vein at the highest possible subclavicular point, the 
contents of the axilla are dissected away with scrupulous care Also, with 
the sharpest possible knife. The glands and fat should not be pulled out with the 
fingers, as advised, I am sorry to say, in modern textbooks and as practiced very 
often by operators. The axillary vein should be stripped absolutely clean. Not a 
particle of extraneous tissue should be included in the ligatures which are applied 
to the branches, sometimes very minute, of the axillary vessels. In liberating the 
vein from the tissues to be removed, it is best to push the vein away from the tissues 
rather than, holding the vein, to push the tissues away from it . . It is best in 
all cases to remove the loose tissue above the vessels and about the axillary plexus 
of nerves 


6. Halsted, W. S.: Ann. Surg. 20:497-555, 1894. 








ARCHIVES OF SURGERY 


It is evident that the most extensive resection for carcinoma of the 
breast leaves much to be desired. Extensive and thorough resection of 
the infraclavicular and axillary lymph nodes will cure a very high per 
cent of those who have early lesions. However, there must be some 
lymph channels which proceed directly to the internal mammary chain 
of nodes, and either there are channels which proceed directly to the 
supraclavicular nodes or such pathways are established as an alternate 
route after a minimal number of axillary nodes are blocked. There are 
several reports which should be considered in this connection. 

Halsted was well aware of the incidence of metastasis to the supra- 
clavicular nodes, and in 1894 he said, “Hereafter, we shall consider 
supraclavicular recurrences as local.” He performed a dissection of 
the supraclavicular nodes on a large number of patients. In 1907 he 
reported * that he had done his usual infraclavicular operation in 131 
cases, with one death, and he had performed a supraclavicular gland 
dissection primarily in 101 additional cases, with three deaths. He had 
also done 18 neck dissections for enlarged nodes at varying intervals 
following radical mastectomy. In 44 patients the glands of the neck, 
as well as of the axilla, were involved. 

In summarizing his results in 1907, Halsted said: 

It is incumbent upon the surgeon to perform in many cases the supraclavicular 
operation. He should surely perform it, baring, of course, special contraindications, 
(1) in all cases with palpable, operable neck involvement; (2) when the apex of 
the surgical axilla is involved. When midaxillary involvement is demonstrable at 
the operation, apical implication is almost certain, and hence, (3) in these cases 
also the neck should be typically cleaned of its lymphatics as high, at the very 
least, as the bifurcation of the carotid. 


Handley and Thackray * explored the anterior mediastinum through 
the second or third interspace in 50 consecutive cases of carcinoma of 
the breast. In 47 cases the intercos‘al space was explored immediately 
before or during mastectomy, and in 3 cases when this was done as a 
preliminary procedure it showed such heavy invasion of the space that 
surgical treatment was abandoned in favor of radiotherapy. The series 
is continuous except for 8 cases judged too advanced for operation and 
4+ unrelated cases in which patients were operated on by colleagues. 
There were no deaths. The internal mammary chain was invaded in 19 
cases. In 16 the metastasis was in the lymphatic glandular tissue, in 2 
in the connective tissue adjoining the internal mammary artery and in 
1 within the lumen of a mediastinal venule. In 3 of the 19 the internal 
mammary chain alone was invaded, the axillary nodes being free of 


growth. In 16 of the 19 both the axillary and the internal mammary 


7. Halsted, W. S.: Ann. Surg. 46:1-19, 1907. 


8. Handley, R. S., and Thackray, A. C.: Lancet 2:276 (Aug. 13) 1949, 
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nodes were invaded. The axilla alone was invaded in 15 cases. No 
glandular deposits were found in 16 cases. Two patients with fairly 
large growths in the upper inner quadrant, in whom a frozen section of 
the second space gland had given a negative result, had deposits in the 
third space. In general, the routine was to explore the second space 
only. It is remarkable that of the 13 primary growths in the inner half 
of the breast which showed glandular deposits 12 had metastasized to 
the internal mammary chain and only 1 had invaded the axillary glands 
alone. The following tabulation is given by these authors: 


Relation to Primary Growt 


Site of Primary Growth 


Inner Half Outer Half 
Lymphatie Involvement of Breast of Breast Total 
Total ‘ 17 


All nodes free from cancer 


4 
Internal mammary glands only involved 2 
1 


Axillary glands only involved 


Both axillary and internal mammary glands 
involved 10 


Handley and Thackray wrote: “Exploration of the second intercostal 
space, as we have described it, is not to be regarded as a” method of 
treatment for carcinomatous deposits in the internal mammary chain but 
as a reconnaisance designed to give fuller information about the move- 
ments of the carcinoma cells.” 

Andreassen and Dahl-Iversen * did a radical dissection for carcinoma 
of the breast with a preventive dissection of glands in the supraclavicular 
fossa in 98 cases. Microscopic metastasis in supraclavicular nodes was 
found in 17 per cent of all cases and in 33 per cent of those with 
metastasis in the axillary glands. In those without any axillary gland 
involvement there was none in the supraclavicular nodes. They con- 
cluded that a supraclavicular dissection should be done when there are 
axillary glands involved. Their incidence of supraclavicular metastasis 
was as follows: 


Supraclavicular 
Total Metastases Per Cent 
Small tumor 47 0 0 
Small tumor axillary metastases 11 2s 
Large adherent tumor axillary metastases 1 6 7) 


Of the 11 cases with supraclavicular metastasis in group 2, in 10 the 
primary growth was in the lateral part of the breast and in 1 it was above 
the center of the breast. Four of the six growths with supraclavicular 
nodes in group 3 were central to the mamma. 


9. Andreassen, M., and Dahl-Iverson, E J. internat. chir. 9:27 (Jan.-Feb.) 
1949. 
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Dr. Owen Wangensteen,’® in a discussion of treatment of breast 
cancer in patients with extensive axillary metastasis, reported that he had 
divided the clavicle, resected the first rib and then did a supraclavicular 
dissection, He was able to remove the upper nodes of the internal 
mammary chain. In one case six additional involved nodes were 
removed. One involved node was removed from the brachial plexus. 
In a personal communication he reported that this has been done in about 
a dozen cases, and about 50 per cent have had areas of lymph node 
metastasis removed which would have been missed at the conventional 
operation, 


ALTERATION IN SURGICAL PROCEDURE 


A consideration of the surgical treatment of breast cancer impresses 


one by the fact that studies of the spread of this disease have not been 
sufficiently searching to give the answer to the question, “How should 
the surgical procedure be altered in order to treat advanced breast cancer 
properly?” Certainly, it is obvious that the cure rate in lesions having 
no axillary metastasis has been high when the axillary dissection has been 
thorough. Even in those with axillary nodes involved, the five year cure 
rate has been almost 50 per cent when a thorough axillary dissection 
has been performed. 

The various studies cited have shown that supraclavicular lymph 
node metastasis is present in about one third of patients who have 
axillary node metastasis, and especially is this true if the medial area 
is involved. Also, it seems that in lesions of the medial half of the breast 
the internal mammary chain of nodes are apt to be involved if there is 
metastasis present in the axilla. The operation designed by Wangen- 
steen has attempted to catch such metastasis. 

If it is considered that the predominant metastasis is through the 
lymph system and that the metastasis does not grow through the arrest- 
ing node but that further spread is by way of new emboli through 
alternate channels, and also if it is remembered that lymph channels 
almost always pass through at least one node before emptying into the 
main ducts, then it may be conceded that more patients should be cured. 

The postoperative mortality following radical mastectomy is about 
0.5 per cent. This makes a study of postoperative fatalities difficult in 
any one institution. However, at the end of operation each surgeon 
should label the specimen of breast as it was removed on the basis of 
the highest piece of fat above the brachial plexus and the tip of the fat 
tab behind the plexus in the axilla and the most medial segment under 
the clavicle (labels with india ink on paper will not fade). The specimen 
could then be placed in a vat of salt solution after a section of the tumor 
was taken. A few incisions could be made in the skin, and also the 


10. Wangensteen, O.: Tr. Am. S. A. 67:27, 1949. 
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soft parts could be separated a little with a probe in order to allow the 
blood to be washed out. This washing could be done through two or 
three solutions until the tissue was white and free of blood after 24 to 
48 hours. Then, the specimen could be placed in 10 per cent formalde- 
hyde and allowed to fix for two to three days. It would be possible to 
keep it intact without distortion until the patient went home. If she 
recovered, the ordinary pathologic study could be performed. If she died 
and permission for autopsy could be obtained, the original specimen could 
be cleared by dehydrating through 50 to 70 to 95 to 100 per cent alcohol. 
It could then be placed in oil of wintergreen and the metastasis in the 
original studied as reported by Monroe. The postmortem preparation 


should include both neck vessels as high as possible, the brachial plexus, 


adjoining soft parts, the soft parts of the mediastinum and the diaphragm, 
the round ligament and the nodes in the hilus of the liver. This tissue 
could be washed and cleared in one piece, as described, or the specimens 
so collected could be sent to one or two centers to study. Dr. Herbert 
Davis has a study under way using this technic of clearing, and his 
co-workers would be able and pleased to prepare and study such speci- 
mens. Our laboratory would also be able to do this. Within two to 
three years there should be enough material for us as a group to be able 
to answer the question: “How must the surgical procedure be altered in 
order to treat carcinoma of the breast adequately ?” 
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Hl DIAGNOSIS of acute pancreatitis is a common challenge even 
to the most alert clinician. Although an increased blood amylase 
level is a well recognized diagnostic criterion in acute pancreatitis,' this 
value frequently falls below diagnostic levels within 48 to 72 hours after 
the onset of the disease.” Furthermore, other tests designed for the 
diagnosis of late acute pancreatitis are less specific * and too time con- 


suming. Patients seen relatively late in the course of acute pancreatitis 


who present residual signs and symptoms and a normal blood amylase 


often present difficult diagnostic problems. Previous observations * have 
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Chicago, Feb. 18, 1950 

From the Surgical Service, University Hospital, Ohio State University Col- 
lege of Medicine, Columbus, Ohio. 
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demonstrated that the peritoneal fluid obtained from these patients at the 
time of laparotomy has a high amylase value. This finding suggested 
that a diagnosis in late cases of pancreatitis might be established by an 
analysis of fluid obtained by paracentesis. The study of the amylase value 
of fluid obtained by peritoneal “tap” from 12 patients has demonstrated 
that it is consistently increased, that this increase persists after the blood 
amylase becomes normal and that it has diagnostic significance in acute 
pancreatitis. 

Transudation of amylase-rich fluid into the peripancreatic tissue and 
into the peritoneal cavity occurs early in the course of acute pancreatitis.° 


Recently, Howard,*" Rothman,’ and Collins ® have reported the presence 
of high amylase values in the abdominal fluid in cases of pancreatitis. 
Pemberton’ has demonstrated its presence following experimentally 
produced duodenal perforations in dogs. 

We have found no reference in the literature to the use of deter- 
minations of peritoneal fluid amylase as a diagnostic procedure in a 
significant number of cases. Similarly, no report was found which com- 
pared blood and peritoneal fluid amylase levels during the course of 
pancreatitis. There has been no effort to correlate the amylase values 
of peritoneal fluid in pancreatitis with that in other intra-abdominal 
diseases. 

Sufficient peritoneal fluid for an amylase determination can be safely 
obtained from most patients with an acute condition within the abdomen 
by simple paracentesis. A 4 inch (10 cm.), short-beveled, 20 gage spinal 
needle is used (fig. 1). The area is anesthetized with 1 per cent procaine, 
and the needle is inserted through the abdominal wall in the midline 
about 5 cm. below the umbilicus. If a midline scar is present, or if no 
fluid is obtained, one of the lower quadrants should be used. The patient 
is kept in the semisitting position throughout the procedure. No mor- 
bidity or deaths attributable to this procedure have been observed; 
therapeutic and diagnostic *® paracenteses have long been accepted as a 
safe procedure. In addition to the amylase determination, gross, micro- 
scopic and chemical examination of the fluid obtained by peritoneal “tap” 


may furnish valuable diagnostic information. The gross character of 


the aspirated fluid accurately differentiates interstitial pancreatitis from 


5. (a) Rothman, M Disturbances of the Pancreas and the Use of the 
Amylase Test, Am. J. Surg. 78:256 (Aug.) 1949. Howard.*4 

6. Pinkham, in discussion on Collins, J. D [Case of Acute Pancreatitis], 
Northwest Med. 47:123 (Feb.) 1948. 

7. Pemberton, A. H.; Grindlay, J. H., and Bollman, J. L.: Serum Amylase 
Levels After Acute Perforations of the Duodenum: A Preliminary Report, Proc. 
Staff Meet., Mayo Clin. 25:5 (Jan. 4) 1950 

8. Crowley, R. T., and Winfield, J. M.: Collective Review: Intestinal Strangu- 
lating Obstructions of the Bowel, Surg., Gynec. & Obst. 89:417 (Nov.) 1949 
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the hemorrhagic type. Turbid, yellow fluid indicates the interstitial type, 
whereas reddish brown fluid denotes hemorrhagic pancreatitis. Gross 
and microscopic fat globules, observed in peritoneal fluid from both types 
of pancreatitis, help differentiate it from other acute intra-abdominal 
diseases. 

The amylase content of peritoneal fluid is determined by a modi- 
fication of the Somogyi method,® which gives satisfactory results with as 
little as 0.2 cc. Since the amylase value of peritoneal fluid is likely to be 
markedly increased in acute pancreatitis, dilutions of from 2:1 to 10:1 
are suggested. This greater dilution is necessary if only a small volume 
of peritoneal fluid is obtainable. No loss of accuracy has resulted from 
diluting the specimens. 


Fig. 1—Technic of peritoneal tap. Sagittal view of needle inserted through 
the midline with the patient in a semisitting position. 

Abdominal paracentesis was performed in 15 of a series of 35 cases 
of proved acute pancreatitis. A “dry tap” was encountered in only 3 
subjects. In all the patients studied, the peritoneal fluid amylase level 
was consistently much higher than the concomitant blood amylase level, 
and it remained significantly increased for two to three days after the 
blood level had fallen to nondiagnostic ranges. The peritoneal fluid 


amylase was diagnostic in three patients suspected of having acute pan- 


creatitis, although the blood level of each was normal or equivocal at the 
time of their admission to the hospital (fig. 2). A diagnosis of pan- 
creatitis probably could not have been established otherwise in these 
patients. In eight of the 12 patients the peritoneal fluid amylase was 


9. Somogyi, M.: Micromethods for the Estimation of Diastase, J. Biol. Chem. 


125: 399, 1938. 
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sustained at a diagnostic level two to four days longer than the relatively 


transient blood amylase (fig. 3). Hence, if these patients had been seen 
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Fig. 2.—Graphic representation of three patients whose blood amylase levels 
were not diagnostic, while peritoneal fluid amylase values confirmed the diagnosis 
of suspected acute pancreatitis. 
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Fig. 3.—Representation of eight patients whose initial blood amylase was diag- 
nostic, yet fell rapidly to nondiagnostic levels, while peritoneal fluid amylase values 
were consistently higher and remained significantly increased one to three days 
longer. 


relatively late in the course of their disease when the blood amylase had 
returned to normal, a diagnosis still could have been established by an 
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amylase determination on aspirated peritoneal fluid (fig. +). The 
remaining patient maintained an intermittently increased blood amylase 
varying from 320 to 720 units for several weeks, but the peritoneal 
fluid amylase values were always higher. The difference between 
the blood amylase and peritoneal fluid amylase levels throughout the 
course of the disease in all these 12 patients has been strikingly signifi- 
cant. A peritoneal fluid amylase level would still have established the 
diagnosis in 11 of these 12 cases two or three days after the blood 
amylase level had fallen to normal (fig. 4). 

For a control study, amylase determinations were performed on 
body fluids obtained from 40 other patients with a variety of intra- 
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Fig. 4.—This composite graph of 11 cases illustrates comparative peritoneal 
fluid and blood amylase values as the latter fell to nondiagnostic levels on the 
first to the sixth day of disease. A diagnosis could have been established at this 
time by peritoneal fluid amylase determinations but not by blood amylase levels 
alone 


abdominal and intrathoracic diseases. This control group included cases 
of cirrhotic and neoplastic ascites, gastric and duodenal perforations, 
small bowel obstructions and fistulas, abdominal abscesses, postopera- 
tive wound drainage and pleural effusion. As would be expected, an 
increase was found in the fluid from high intestinal fistulas and from 
wounds drained after pancreatic operations. Slight increases were also 
found in two of five patients with perforated peptic ulcers and in one of 
two patients with strangulated small intestine. The amylase values of 
both the body fluids and the blood samples of the other control patients 


were below the accepted normal range for blood amylase. 
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Because there are occasionally increases in the peritoneal fluid of 
patients with gastroduodenal perforations‘ or intestinal strangulation, 
further effort was made to differentiate the peritoneal fluid of these 
patients and that in those with acute pancreatitis. Relatively high 
total acid values (by titration) and a positive reaction to the Gmelin 
bile test have been observed in four of five patients with perforated 
ulcers. These findings are in contrast to the relatively low acid values 
and the absence of bile in peritoneal fluid obtained in cases of pancrea- 
titis. No method of differentiating fluid in cases of strangulated bowel 
and that in cases of acute pancreatitis has been successful; however, 
these are less likely to be clinically confusing. 


SUMMARY 

The strikingly high and consistent amylase content of the peritoneal 
fluid in cases of acute pancreatitis confirms the existence of an intra 
peritoneal transudation of fluid of pancreatic origin in cases of acute 
pancreatitis. This raises the question of the role of peritoneal reab- 
sorption of this fluid in the maintenance of blood amylase levels.’ 
Although too few cases have been studied to lend statistic validity to 
the test, the reliability and the marked increase of the peritoneal fluid 
amylase values in these cases of acute pancreatitis have been impressive. 
Because the peritoneal fluid amylase is maintained at diagnostic levels 
up to three days longer than blood amylase, a useful clinical application 
is suggested. This is particularly true for patients seen later in the 
course of acute pancreatitis in whom the blood amylase is normal. 

Some cases of high gastrointestinal perforation or intestinal strangu- 
lation may exhibit an increased peritoneal fluid amylase level ; therefore, 
further clinical study and screening tests may be needed. Even in late 
cases, these two conditions may usually be differentiated from acute 
pancreatitis by correlating the study of the peritoneal fluid with the 
usual clinical and roentgenographic findings. The screening tests should 
include bile and total acid determinations and gross and microscopic 
examination. 

The prompt and accurate diagnosis of acute pancreatitis is of vital 
importance in determining the appropriate therapy. Although some 
controversy still exists concerning the advisability of early surgical 
intervention,’® the preponderance of current opinion favors conservative 


management.'' We believe that surgical intervention early in the dis 


10. Rhoads, J. E.; Howard, J. M., and Moss, N. H.: Clinical Experiences with 
Surgical Lesions of the Pancreas, S. Clin. North America 29:1801 (Dee.) 1949 

11. Probstein. J. G.; Gray, S. H.; Sachar, L. A., and Rindskopf, W. J.: 
Surgical Implications of Acute Pancreatitis: An Analysis of 85 Cases, Arch. Surg 
59:189 (Aug.) 1949. Lampson, R. S Acute Pancreatitis: Report of 29 Cases, 
Ann. Surg. 115:367 (Sept.) 1942. Paxton and Payne.2® Warren 
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ease will increase mortality, and therefore we favor the more widely 
accepted conservative therapy. This is borne out by the study of 35 
cases of acute pancreatitis during the past three years.'* It is suggested 
that the use of peritoneal fluid amylase determinations in questionable 
late cases of pancreatitis may enable the clinician to establish the diag- 
nosis without adding the hazard of surgical intervention. 


CONCLUSIONS 
1. The peritoneal fluid amylase in acute pancreatitis reaches higher 
levels and persists longer than corresponding blood amylase levels. 
2. The determination of the amylase value of fluid obtained by a 
simple peritoneal “tap” affords a safe and valuable diagnostic aid in 


late cases of acute pancreatitis. 


12. Keith, L. M., and Zollinger, R. M.: To be published. 





EXPERIENCES WITH VAGOTOMY AND SYMPATHECTOMY 
IN THE TREATMENT OF CHRONIC 
RECURRENT PANCREATITIS 


FRANK J. RACK, M.D. 
AND 
CHARLES W. ELKINS, M.D. 
CLEVELAND 


HE CONTROL of pain is one of the most difficult problems 

encountered in patients with chronic recurrent pancreatitis. 
Diabetes, steatorrhea, creatorrhea, cyst formation, jaundice, necrosis, 
fibrosis and calcification are seen with variable frequency. But the 


most distressing feature both to the patient and to the surgeon is the pain, 


which is usually severe, recurrent and disabling. 

Both medical and surgical measures have been advocated as treat 
ment in this condition Comfort and his associates * recommended 
conservative surgical procedures such as drainage of the biliary tract 
milder cases and partial or total pan 


and pancreatic cysts for the 
createctomy for the relief of persistent and disabling pain. Exploration 
of the biliary tree with drainage of the common bile duct and choleeys 
tectomy can be well justified when associated biliary tract disease is 
demonstrated. However, in many 


biliary system can be found either preoperatively or at operation 


patients no abnormalities of the 
In 
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our experience exploration and drainage of the common bile duct in 
such circumstances have been of little value. Partial or total pan- 
createctomy remains a formidable procedure, with a significant mortality 
difficult to reconcile with benign disease. 


For these reasons, recent reports on the effectiveness of vagotomy 


and sympathectomy * in controlling pancreatic pain prompted us to 
utilize this form of therapy in five patients with chronic recurrent 
pancreatitis in whom no biliary tract disease could be demonstrated. 


CASE REPORTS 

Case 1.—H. E., a 39 year old Negro woman, was first admitted to Cleveland 
City Hospital for three weeks in November of 1947 because of a five month history 
of abdominal swelling and constipation. A large liver, an altered albumin-globulin 
ratio, reduced hippuric acid excretion and a normal cephalin flocculation reaction 
were found. A diagnosis of Laennec’s cirrhosis was made. Roentgenograms of 
the upper and lower portions of the gastrointestinal tract and cholecystograms 
were normal 

After her discharge the patient had frequent attacks of epigastric pain, nausea 
and vomiting precipitated by food. During 1948 she was admitted to the hospital 
on three different occasions for this complaint. The attacks were all similar, 
consisting of epigastric pain, cramplike and severe, radiating subcostally on both 
sides to the back and associated with nausea and vomiting of undigested food. On 
each admission there was an increase of the blood amylase ranging from 45 to 62 
units.°5 Within a few days the amylase level fell to normal and the patient became 
asymptomatic. Repeated studies of the gallbladder failed to reveal any abnormalities. 
\ diagnosis of chronic recurrent pancreatitis was made on each admission. 

The patient was readmitted to the hospital with an acute attack on Jan. 18, 
1949. The blood amylase was found to range between 45 and 55 units. The patient 
was placed on a low carbohydrate, no fat diet, and she became asymptomatic. 
However, 500 Gm. of carbohydrate given intravenously precipitated a mild attack. 
On February 7 exploratory laparotomy, operative cholangiograms, biopsy of 


3. Rienhoff, W. F., Jr., and Baker, B. M.: Pancreolithiasis and Chronic 
Pancreatitis: Preliminary Report of a Case of Apparently Successful Treatment 
by Transthoracic Sympathectomy and Vagectomy, J. A. M. A. 134:20 (May 3) 
1947 

4. de Takats, G., and Walter, L. E.: The Treatment of Pancreatic Pain by 

Splanchnic Nerve Section, Surg., Gynec. & Obst. 85:742 (Dec.) 1947. Grimson, 
K. S.; Hesser, F. H., and Kitchin, W. W.: Early Clinical Results of Trans- 
abdominal Celiac and Superior Mesenteric Ganglionectomy, Vagotomy or Trans- 
thoracic Splanchnicectomy in Patients with Chronic Abdominal Visceral Pain, 
Surgery 22:230 (Aug.) 1947. McDonough, F. E., and Heffernon, E. W.: 
Chronic Relapsing Pancreatitis, S. Clin. North America 28:733 (June) 1948 
Ray, B. S., and Console, A. D.: The Relief of Pain in Chronic (Calcareous) 
Pancreatitis by Sympathectomy, Surg., Gynec. & Obst. 89:1 (July) 1949. 
5. Blood amylase values are reported after the method of Meyers (Meyers, 
\ ( Practical Chemical Analyses ot Blood, ed, -, St. Louis, C V. Mosby 
Company, 1924) with the normal range of 15 to 20 units. Meyers, V. C.; Free, 
\. H., and Rosiuski, E. E.: Studies on Animal Diastases: The Determination of 
Diastase in Blood, J. Biol. Chem. 154:39 (June) 1944 
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pancreas, biopsy of liver and complete subdiaphragmatic vagotomy were carried 
out. The cholangiograms were normal. The liver was found to be the seat of 
fatty metamorphosis and the pancreas the seat of chronic inflammation with fibrosis. 
The patient was discharged on the twelfth hospital day asymptomatic. 

Seventeen days after operation she was readmitted because of a recurrence of 
abdominal pain and vomiting. The blood amylase was increased to 65 units. After 
four days she was discharged asymptomatic. 

Since vagotomy, the patient has been seen frequently in the outpatient depart- 
ment. She has continued to have frequent attacks of epigastric pain, and there has 
been little change in either the character of the pain or the frequency of attacks. 


year old white woman, was hospitalized because of attacks 


Case 2.—J. G., a 37 
of epigastric pain in 1938, 1939, 1941 and 1944. She was admitted to Cleveland 


City Hospital for the first time in July of 1948 because of an acute episode of 
abdominal pain which radiated through to the back and which was associated with 
vomiting of two days’ duration. Physical findings were not remarkable, but the 
blood amylase was increased, ranging from 56 to 43 units. Roentgen studies of 
the upper and lower parts of the gastrointestinal tract and cholecystograms failed 
to reveal any abnormalities. A diagnosis of chronic recurrent pancreatitis was 
made. 

After her discharge the patient continued to have frequent attacks of epigastric 
pain, and she was admitted to the hospital during an acute attack on Feb. 26, 1949. 
The blood amylase was increased, ranging from 55 to 46 units. The patient was 
discharged asymptomatic in twelve days. 

She was readmitted to the hospital on March 22 because of recurrent pain 
The blood amylase on her admission was 55 units. On March 30 exploratory 
laparotomy revealed a hard nodular pancreas. Biopsy of the pancreas and complete 
subdiaphragmatic vagotomy were carried out. The pathologic report of the biopsy 
was chronic pancreatitis. The patient was discharged on the seventh postoperative 
day unimproved 

On June 17, 1949, the patient was readmitted to the hospital because of a 
recurrence of abdominal pain. The blood amylase was found to be 40 units. She 
was discharged after eight days asymptomatic. Since vagotomy, she has been seen 
frequently in the outpatient department. She continues to have frequent attacks of 
epigastric pain, and there has been little change in her chronic disease 

Case 3.—V. S., a 23 year old Negro woman, was first admitted to Cleveland 
City Hospital in 1943 and treated for syphilis. During October of 1947 she was 
readmitted because of recurrent attacks of pain in the upper region of the abdomen 
of three months’ duration. There was some tenderness of the epigastrium at that 
time but no other remarkable physical findings. The blood amylase values ranged 
from 26 to 21 units. Roentgenograms revealed obvious calcification of the pancreas 
Cholecystograms, urograms and barium studies of the upper part of the gastro 
intestinal tract revealed no abnormalities. A diagnosis of chronic recurrent 
pancreatitis was made 

After her discharge the patient continued to have almost constant epigastric 


distress with frequent acute exacerbations. Attacks would come on after eating 


and would consist of sharp, severe pain localized to tl 


through to the back and subcostally on both sides. Nausea and vomiting would 


1e epigastrium, with radiation 


invariably follow the pain. After a few days, the acute attacks would subside and 
the patient would be left with residual epigastric discomfort. 
Because of these attacks, the patient was admitted to the hospital several times 


during 1947, 1948 and 1949. On each occasion the blood amylase was found to be 
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increased. Repeated gastrointestinal and gallbladder studies failed to reveal any 
abnormalities. Prolonged treatment with atropine failed to give any significant 
relief, and on one occasion the patient was admitted because of atropine poisoning. 

The patient was again admitted to the hospital on Aug. 2, 1949, because of an 
acute exacerbation of pain. The blood amylase values were found to be increased, 
ranging from 39 to 32 units. On August 12 bilateral thoracolumbar sympathectomy 
and splanchnicectomy were carried out. Blood amylase values on the sixth, seventh 
and tenth days postoperatively were 26, 22 and 36 units respectively. The patient 
was discharged asymptomatic on the eleventh postoperative day. A few days after 


operation she noted complete absence of any abdominal pain for the first time in 


years. ‘She was able to eat a complete hospital diet without nausea or vomiting. 


Observations made in the outpatient department during the first five months 
postoperatively revealed the patient to have remained completely asymptomatic, 
with an excellent sense of well-being and health. The blood amylase, determined 
on Oct. 31, 1949, was found to be 43 units. 

Case 4.—J. L., a 39 year old Negro woman, first noted pain in the right upper 
abdominal quadrant in 1941 while pregnant. She was treated at another hospital for 
gallbladder disease but refused cholecystectomy. During the following eight years 
she suffered with frequent attacks of pain in the same region, nausea and vomiting. 
She was admitted to Cleveland City Hospital in October of 1947 because of an acute 
exacerbation of pain. There were no remarkable physical findings. The blood 
amylase was found to be slightly increased, ranging from 31 to 32 units. Barium 
studies of the gastrointestinal tract and two cholecystograms revealed no abnormal- 
ities. A diagnosis of chronic recurrent pancreatitis was made, and the patient was 
discharged after a six week stay in the hospital. 

\fter her discharge she continued to have frequent attacks of abdominal pain 
Typically the pain would come on after a meal, would be localized to the right upper 
quadrant and radiate to the back. Associated with it would be severe nausea and 
vomiting 

The patient was readmitted to Cleveland City Hospital on Aug. 16, 1949, 
because the pain had become so persistent that she was no longer able to carry on 
with her household duties. Blood amylase values were found to be normal. On 

\ugust 22 bilateral thoracolumbar symnethectomy and splanchnicectomy were 
carried out he patient was discharged mptomatic on the ninth postoperative 
day. After operation she experienced no further pain or nausea after meals. She 
was able to eat a full diet without any bad effects. She visited the outpatient 
department four months after operation and was completely asymptomatic and 
free from pain 

Case 5.—I *., a 64 vear old Negro woman, was first admitted to Cleveland 
City Hospital in 1943 because of uterine fibroids. Total hysterectomy, salpingo 
oophorectomy and appendectomy were carried out. During the subsequent six years 
the patient had epigastric distress after almost every meal. She was admitted to 
the hospital in December of 1943 for this complaint but discharged after four days 
Without a definite diagnosis. She was frequently seen in the outpatient department 
because of this pain. Several cholecystograms and barium studies of the gastro 

intestinal tract were made during this period and no abnormalities noted. In 
September 1949 the blood amylase was found to be increased to 46 units 

he patient was admitted to the hospital on Nov. 14, 1949, because during the 
previous six months the pain had become much more severe. It was described 
as epigastric in location, dull in character, radiating subcostally to the back and 


y after meals. Examination revealed nothing remarkable except for some 
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evidence of moderate generalized arteriosclerosis. Blood amylase values were found 
to range from 46 to 61 units. On November 25 a bilateral thoracolumbar sympathec- 
tomy and splanchnicectomy were carried out. The patient was discharged om the 
eleventh postoperative day asymptomatic. Blood amylase values on the first, third, 
seventh and eighth postoperative days were 61, 68, 43 and 52 units respectively. 
rhe patient was completely free of pain immediately after operation and started to 
eat a full diet, with no nausea, vomiting or recurrence of pain. Two months after 
operation she was still completely free of any symptoms. 


COMMENT 

The diagnosis of chronic recurrent pancreatitis in this series of cases 
was established fairly definitely in each instance. The characteristic 
history of recurring episodes of abdominal pain associated with sig- 
nificant increases in the blood amylase during, and in some cases between, 
attacks and the repeated failure to demonstrate any abnormalities in 
neighboring organs provide sufficient grounds for the diagnosis of 
chronic recurrent pancreatitis.° Biopsy in the first two cases and the 
obvious pancreatic calcification in the third case supplied excellent con- 
firmatory evidence. In none of the patients did repeated examinations 
of the gallbladder and the gastrointestinal tract reveal any abnormalities. 

The exact cause of chronic recurrent pancreatitis is not known, 
but the theory of a common passage-way between the biliary and pan- 
creatic systems, with spasm of the sphincter of Oddi forcing bile into 
the pancreas, remains attractive. Routine operative cholangiograms 
often demonstrate dye in the pancreatic ducts, and the not infrequent 
experience, during dilation or exploration of the common bile duct, 
of noting relaxation of the sphincter of Oddi after the administration of 
atropine suggests that certain neurogenic elements play a part in the 
motility of the components of the ampulla of Vater. 

Doubilet and. Colp? stated that “the sphincter is relaxed through 
the action of the sympathetic system and is thrown into spasm by the 
parasympathetic innervation.” However, “the weight of opinion in 
the controversy as to whether one or the other systems carries inhibitory 


or motor impulses still favors a dual mechanism for each set of nerves.”’ 


\ direct attack on the spasm of the sphincter of Oddi has been 


6. Gambill, E. E.: Chronic Relapsing Pancreatitis: A Review of Cases in 
Which Disease of the Biliary or Gastrointestinal Tract Did Not Coexist, Proc 
Staff Meet., Mayo Clin. 22:537 (Nov. 26) 1947. Comfort, M. W Chronic 
Relapsing Pancreatitis Its Clinical Course, Sequelae, Diagnosis and Medical 
Treatment in Cases in Which Disease of the Biliary or Gastrointestinal Tract Did 
Not Coexist, ibid. 22:258 (Nov. 26) 1947. 

7. Doubilet, H., and Colp, R.: Resistance of the Sphincter of Oddi in the 
Human, Surg., Gynec. & Obst. 64:622 (March) 1937. 

8. Bockus, H. L.: Gastroenterology, Philadelphia, W. B. Saunders Company 
1946, vol. 3, p. 440. 
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advocated by Doubilet and Mulholland ® through the medium of endo- 
choledochal sphincterotomy, although they did suggest that section of 
the esophageal vagi to paralyze the sphincter of Oddi might be effective.° 

For this reason and because the exact pathways of pain sense from 
the pancreas have not been clearly established, vagotomy was carried 
out in the first two patients of this series. Section of the vagus, it 
was felt, might accomplish two purposes: paralysis of the sphincter of 
Oddi and interruption of afferent impulses from the pancreas traveling 
along the vagus. However, in neither patient were the symptoms 
effected by vagotomy. Both patients continued to have recurrent 
episodes of epigastric pain associated with increased blood amylase 
values. Both patients had postvagotomy attacks severe enough to 
warrant hospitalization. 

In the last three patients, thoracolumbar sympathectomy was carried 
out primarily to relieve pain. We sought a simple one stage procedure 
which would be of easy execution and carry low mortality and mor- 
bidity rates. The operation described by Peet '' seemed best suited. 
This consists of subperiosteal resection of a small portion of the eleventh 
rib near its vertebral articulation, identification and section of 7 or 8 cm. 
of the greater splanchnic nerve followed by excision of the tenth, eleventh 
and twelfth dorsal ganglions and the lesser and least splanchnic nerves. 
In most cases we also attempted to remove the first lumbar ganglion. 
Both sides are done at the same time, and usually the entire procedure 
can be completed with dispatch. Postoperative complications are few. 
In one patient, the pleura was torn during search for the chain, but this 
proved to be of no consequence. All the patients experienced some 
fleeting hypotension and feeling of faintness when ambulatory after 
the procedure. However, these symptoms passed off within a few 
weeks. 

In each of the patients the relief of pain following sympathectomy 
was dramatic. All began to eat well, to have a sense of well-being and 
to be completely free from pain, nausea and vomiting. Comparatively 
short follow-up studies indicate that to date these results have persisted. 
In view of the frequent attacks before operation, it can be stated that 
the procedure has produced a worth while effect. 

The blood amylase values in chronic recurrent pancreatitis are 


usually increased during attacks and normal or even lower between 


9. Doubilet, H., and Mulholland, J. H.: The Surgical Treatment of Recurrent 
Acute Pancreatitis by Endocholedochal Sphincterotomy, Surg., Gynec. & Obst. 
86:295 (March) 1948 


10. Doubilet, H., and Mulholland, J. H.: Recurrent Acute Pancreatitis: Obser- 
vations on Etiology and Surgical Treatment, Ann. Surg. 128:609 (Oct.) 1948. 

11. Peet, M.: Splanchnic Section for Hypertension \ Preliminary Report, 
Univ. Hosp. Bull., Ann Arbor 1:17 (June) 1935. 
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attacks when widespread acinar destruction is present.’* In this series, 
the values in cases 3 and 5 were consistently above normal between 
attacks. No change in these values was noted after sympathectomy. 
This leads us to believe that the operation has little, if any, direct effect 
on the pancreas. The process remains active in the pancreas, but the 
visceral pain component seems to be effectively abolished. 

We recognize that this type of sympathectomy provides only palli- 
ation for the severe disabling pain of chronic pancreatitis. That some 
sequelae, secondary to repeated attacks of pancreatitis, will develop seems 
inevitable. The diagnosis of other abdominal diseases, especially an 
acute condition requiring surgical treatment, will undoubtedly be compli- 
cated by the absence of normal pain pathways. Careful observation will 
be required to determine the eventual fate of these patients. 


SUMMARY 

Vagotomy carried out subdiaphragmatically in two patients with 
chronic recurrent pancreatitis who suffered with severe disabling pain 
had no effect on the disease process or its symptoms. Bilateral thoraco 
lumbar sympathectomy and splanchnicectomy carried out in three other 
patients with chronic recurrent pancreatitis abolished completely the 
recurrent attacks of pain. Persistent increase of the blood amylase 
values after sympathectomy in two of the three patients suggests that 
the operation has no direct effect on the pancreatitis. Apparently only 
the visceral pain component of the process is abolished. 


12. Maimon, S. N.; Kirsner, J. B., and Palmer, W. L.: Chronic Recurrent 
Pancreatitis : Clinical Study of 20 Cases, Arch. Int. Med. 81:56 (Jan.) 1948 








OBSERVATIONS ON THE INTRINSIC BLOOD SUPPLY 
OF THE ESOPHAGUS 


STANLEY E. POTTER, M.D. 
AND 
EDWARD A. HOLYOKE, Ph.D., M.D. 
OMAHA 


RESENT interest in surgery of the esophagus demands a knowledge 

of the intramural blood supply to settle the controversy about mobili- 
zation and to fix the blame for the occasional suture line failure as a 
technical error if the blood supply is found to be adequate. 

Divergent opinions regarding the safety of wide mobilization of the 
esophagus first directed our interest toward the intramural arterial blood 
supply. Sweet! has cautioned that “the strictly segmental blood supply 
must be considered in every resection to avoid necrosis of the suture line” 
and has advised that an anastomosis should not be performed more than 
2 to 3.cm. below the next highest vessel. Gross,” on the other hand, has 
practiced wide mobilization and believes that the esophagus may be freed 
with “impunity” by stripping the entire intrathoracic portion of the 
esophagus if necessary. 

The extrinsic arterial supply to the esophagus has been studied 
carefully on several occasions by Poirier,* Demel,* Gossart ° and, more 
recently, Siekert and others.® The intrinsic arterial pattern has received 
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3. Poirier, P.; in Poirier, P., and Charpy, A.: Traite d’anatomie humaine, 
Paris, Masson & Cie, 1902, vol. 2, pt. 2, p. 761 

4. Demel, R Die Gefassversorgung der Speiserdhre Ein Beitrag zur 
Oecsophaguschirurgie, Arch. f. klin. Chir. 128:453, 1924 
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Le Grand, 1931 

6. Siekert, R. G.; Swigart, L. L.; Hambley, W. C., and Anson, B. J.: The 
Esophageal Arteries: An Anatomic Study of 150 Specimens, Surg., Gynec. & 
Obst. 90:234, 1950 
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little attention. We have found but one reference to it ( Poirier *) in the 
anatomic literature and none in any clinical paper. Poirier has described 
an anastomosing system of arterial vessels located in the submucosa. 

Indirect evidence of the existence of longitudinal arterial channels in 
man is inferred from the reports of wide mobilization and end to end 
suture.’ 

Much more evidence has accumulated in the experimental laboratory. 
Swenson and Clatworthy “ utilized 30 dogs for partial resection of the 
esophagus with end to end anastomosis. No ancillary therapy, parenter- 
ally administered fluids or antibiotics were used. Liquids were permitted 
by mouth for ten days, after which time the usual kennel rations were 
offered. Four animals were eliminated from the series because of death 
unrelated to esophagectomy. Of the remaining 26 animals, 20 survived. 
No deaths occurred in animals in which less than 50 per cent of the 
thoracic portion of the esophagus was resected, and in the survivors an 
average of 51.5 per cent of the esophagus had been removed. In the 
animals who did not survive, an average of 73 per cent of the esophagus 
was resected. 

Parker and Brockington,” in a comparative study, resected approx- 
mately 33 per cent of the lower thoracic portion of the esophagus in a 
series of 21 dogs. End to end suture was performed ; again no adjunctive 
therapy was used. Their mortality rate was 33 per cent, but in only one 
animal was there lack of blood supply to the proximal and distal ends 
of the esophagus after its complete separation and dislocation from the 
mediastinal bed. These authors support their belief that frequent 
anastomoses between esophageal arteries exist by unpublished obser- 
vations on the viability of the thoracic portion of the esophagus in a small 
series of dogs after the complete severance of the blood supply without 
resection of an intervening segment. 


With this evidence at hand, we have sought to identify the intramural 


arterial pattern of the human esophagus and to demonstrate, if possible, 


longitudinal anastomotic channels. Our observations were completed 
before reference to Poirier’s description was found.* 

Our material consisted of preserved postmortem tissues. The 
esophagus from varying cervical levels to the cardia, with the attached 
aorta, trachea, bronchi and finer mediastinal structures, was usually 
available for study. 

Initially, injection masses of latex and india ink were used, but these 
were abandoned because of technical difficulties. Dissections were then 

7. (a) Swenson, O., and Clatworthy, W.: Partial Esophagectomy with End- 
to-End Anastomosis in the Posterior Mediastinum, Bull. Am. Coll. Surgeons 
32:235, 1947. (b) Parker, E. F., and Brockington, W. S.: Esophageal Resection 
with End-to-End Anastomosis: Experimental and Clinical Observations, Ann. 
Surg. 129:588, 1949. 
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Fig. 1—The esophagus has been incised longitudinally. The longitudinal and 
circular muscle layers have been dissected laterally. Longitudinal vascular channels 
can be seen in the submucosa. 





Fig. 2.—A, the longitudinal and circular muscle layers have been separated. 
Segmental vessels are visible coming through the longitudinal muscle and perforat- 
ing the circular laye’. B, close-up of A. Arrows show the less apparent vessels 
penetrating to the submucosa. 
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done under the wide field binocular microscope. Arteries were identified 
grossly and by their branching from the aorta. These were carefully 


followed into the substance of the esophagus. Almost universally they 


penetrated both the longitudinal and the circular muscle layers at right 
angles to the axis of the esophagus. They rapidly diminished in caliber 
and were subsequently lost in the submucosa. 

Stripping of the circular and longitudinal muscle layers from the 
submucosa revealed rather abundant longitudinal vascular channels. 
Again perforating vessels could be identified communicating at this 
depth. This is essentially the same pattern of intrinsic vessels as that 
described by Poirier. 


Fig. 3—Left, major aortic branch shown penetrating muscular layers. This 
vessel diminished in caliber and was lost in the submucosa after proximal vertical 
extension. Right, arrow shows lumen of artery. The submucosa appears as a 
glistening surface in the depths of the preparation. The lumen has not been 
entered. 


Microscopic serial sectioning of the esophagus revealed from nine to 
12 variable-sized longitudinal arteries at all levels. These were seen at 
different depths in the submucosa. Longitudinal arteries are present in 
the muscular coats, but not in the abundance or with the regularity with 
which they are found in the submucosa. 

From this study, we are unable to identify any critical levels of 
anastomosis or to confirm or deny Sweet’s? statement that in every case 
in which dissection has been carried to a level above the arch of the aorta 
the anastomosis must be made at or above the level of the arch because 
the only remaining arterial supply is from the inferior thyroid arteries 
in the neck. Gossart’s observations would seem to confirm this.° 
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Siekert and his associates, in the dissection of 100 cadavers, have 
shown that the cervical portion of the esophagus was supplied by the 
inferior thyroid arteries in 87 per cent. Other origins on the right side 
include superficial cervical arteries in 2 per cent, the subclavian artery 


in 6 per cent, the common carotid in 1 per cent, the costocervical trunk 
in 2 per cént and the highest intercostal artery in 1 per cent. On the 
left side, the vertebral artery was the source in 1 per cent. 

The contribution of the inferior thyroid artery to the proximal blood 
supply will be the basis of a further study by us. 


SUMMARY AND CONCLUSIONS 

The intrinsic arterial supply of the human esophagus has been 
studied. A submucosal arterial plexus has been identified, confirming 
Poirier’s observations. Our present findings alone do not justify con- 
clusions as to the adequacy of intramural longitudinal arterial blood 
flow to compensate for extensive interruption of the extrinsic vessels at 
all levels. Extensive experimental mobilization and resection of the 
esophagus * suggest that the intramural anastomoses are adequate. 
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HE ANATOMIC complexity of the adult mediastinum leaves but 
little room for surprise at the possibilities of developmental aber- 
rations that may occur therein.'. Prominent among such lesions are 
those cysts the structural elements of which point to the alimentary tract 
as their source. These abnormal structures are usually but not always * 
discovered during childhood and are almost always entirely confined 
within the boundaries of the thorax. 
The opportunity of having seen two examples of these pathologic 
curiosities which presented unusual features justifies this report. 


Case 1.38—K. O'N., a 2 year old white girl, was seen in March of 1949 because 
of a mass which presented in the left side of the neck when she strained, as in 
coughing. She had been subject to recurrent episodes of respiratory infections and 
respiratory distress since the age of 8 months. The breathing during such attacks 
was obstructive in type. The present acute episode was more severe than previous 
ones, and at the time the mass in the neck was obvious, although in retrospect its 
presence had been suspected by the parents for two or three months 

On examination the child was mildly cyanotic, in rather severe distress and 
obviously suffering from a respiratory infection. On the left side of the neck, 


medial to the sternomastoid muscle, there was a mass located deep in the thoracic 


Read at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950. 

From the Department of Surgery, Wayne University College of Medicine, and 
the Veterans Administration Hospital, Dearborn, Mich. 


Sponsored by the Veterans Administration and published with the approval of 
the Chief Medical Director. The statements and conclusions published by the 
author are the result of his own study and do not necessarily reflect the opinion 
or policy of the Veterans Administration. 

l. Maier, H. C.: Bronchiogenic Cysts of Mediastinum, Ann. Surg. 127:476 
502, 1948. 

2. Schwarz, N. H., and Williams, C. J.: Thoracic Gastric Cysts, J. Thoracic 
Surg. 12:117-130, 1942. Case Records of the Massachusetts General Hospital, Case 
31351, New England J. Med. 233:278-281, 1945 

3. Case 1, Childrens Hospital, Detroit, Mich. 
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inlet. It was nontender and moved with respiration, bulging noticeably on forced 
expiration or cough. The remainder of the examination was noncontributory except 
for the roentgenologic aspects. The widening of the superior mediastinum and the 
displacement of the trachea were evident. The esophagus was seen to be displaced 
posteriorly by a barium swallow. 

After appropriate control of the acute symptoms, the cyst was removed from 
the superior mediastinum by cervical mediastinotomy on March 16, 1949, using 
ether endotracheally for anesthesia. The postoperative convalescence was uneventful. 

The cyst measured 5.5 by 3.2 by 1 cm. It was unilocular and contained purulent 
material, which was, however, sterile on culture. Because of inadvertent rupture 
of the cyst during its removal, no detailed study of the fluid content was possible. 
Histologically, the cyst wall was seen to duplicate faithfully the structural pattern 
of the alimentary tract. It revealed two layers of smooth muscle and a submucosal 
layer as well. Collections of lymphoid tissue were present in the lamina propria. 
The epithelium ranged from stratified columnar to stratified squamous in type. In 
some areas the columnar epithelium produced shallow glandlike infoldings suggestive 
of intestinal mucosa. At one point the cyst wall was almost completely destroyed 
by an ulcerative process # which had left a fibrous coat covered only by granulation 
tissue. 


Case 2.5—W. C., a 25 year old white man, came under observation because of 


injuries sustained in an automobile accident in November 1946. At that time he 
had suffered a compound fracture of the left forearm and an injury to the left 
brachial plexus. These injuries finally required an amputation of the forearm. 

In April 1948 a routine roentgenogram of the chest had revealed a tumor 
projecting from the right side of the mediastinum. It had been subjected to roentgen 
therapy, without demonstrable change. 

Even though the tumor was asymptomatic and had shown no change during the 
period of follow-up, a more complete investigation was carried out. Except for 
some deviation of the trachea recognized at bronchoscopy, studies showed no 
abnormalities beyond those seen in the roentgenograms. These revealed a large, 
sharply demarcated density projecting into the inner zone of the right lung field 
from the mediastinum. It extended from the inferior margin of the clavicle to the 
level of the twelfth rib posteriorly but was not dense enough to obscure the hilus 
or the lung parenchyma completely. It was nonpulsatile, and both leaves of the 
diaphragm functioned normally. 

The patient was transferred to the surgical service, and a preoperative diagnosis 
of right mediastinal lipoma was made. A Levin tube was passed, and on Feb. 11, 
1949, exploration was carried out. 

A right posterolateral approach was used, the sixth rib being excised in its 
entirety. The right lung was packed away and a large tubular cyst revealed, 
resembling a liver sausage. This structure had its origin in the root of the neck, 
where it was attached by a fibrous cord. It then passed beneath the azygos vein, 
grooving the hilar aspect of the lung but lying lateral to the hilar structures. The 
cyst was overlaid with fibrous bands as well as numerous small blood vessels which 
had to be individually ligated. 

It was finally possible to free the cyst sufficiently to pass a tape about it, and 
after this maneuver it could be more expeditiously freed from the hilar structures. 
Its attachment in the neck was next severed. The lower half of this tubular cyst 


4. Bremer, J. C.: Diverticula and Duplications of the Intestinal Tract, Arch. 
Path. 38:132-140, 1944 


5. Case 2, Veterans Administration Hospital, Dearborn, Mich. 
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Fig. 1 (case 1).—Frontal roentgenogram showing the widening of the superior 
mediastinum. 


Fig. 2—Low power (x 30) photomicrograph of the cyst wall showing its well 
organized structural pattern. The epithelial lining is made up of squamous as well 
as columnar types, the latter exhibiting a definite tendency to dispose itself in 
glandlike fashion. Lymphoid tissue is in evidence in the wall. 
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was constricted, and the resemblance to the esophagus was so marked that it was 
comforting indeed to be able to palpate the Levin tube in the actual esophagus. At 
this phase of the dissection the cyst was inadvertently broken into, and about 400 


A 


Fig. 3.—Frontal (4) and lateral (B) roentgenograms showing mediastinal tumor 
on right side. 


Fig. 4.—Frontal (4) and lateral (8) roentgenograms showing location of 
opaque material in the abdominal portion of the cyst. 


cc. of odorless grayish brown viscid fluid with myriads of highly refractile bodies 


resembling cholesterol crystals poured from the rent in the wall. The fluid was 


sponged out, and the pleural cavity lavaged with saline solution, after which a 


palpating finger was passed into the cavity of the cyst. It was a surprise to find 





LANGSTON ET AL—ESOPHAGEAL DUPLICATIONS 953 


that the lumen entered the diaphragm and passed through it at an independent 
hiatus.° At no point in the dissection was there any association with the esophagus. 
The extension of the cyst below the diaphragm was 8 cm. as measured by a catheter 
inserted into the subdiaphragmatic portion. Because of the inaccessibility of the 
abdominal portion of the cyst and the length of the procedure, it was amputated 
at the diaphragm and 10 cc. of chloriodized oil (iodochloral®) injected into the 
abdominal extension, so that its position could be more accurately determined on 


later roentgenographic study. The stump of the cyst was closed in two layers and 
the pleura closed above it to preserve the integrity of the right side of the chest for 


Adherent to 
longus colli m. 


in front of 
hilar structures 


Separate hiatus 
through diaphragm 


Fig. 5 (case 2).—Reconstructed drawing of esophageal duplication in a 25 


year old white man 
a subsequent abdominal approach. Two tubes were placed in the chest, the lung 
inflated and the chest closed in the usual fashion. 

The patient’s course was uneventful except for epigastric pain during the first 
two postoperative days, the cause of which was never clear. A roentgenogram of 
the posteroanterior and lateral positions revealed the collection of opaque substance 

6. (a) Dickson, J. A.; Clagett, O. T., and McDonald, J. R.: Intrathoracic 
Gastric Cysts, J. Thoracic Surg. 15:318-323, 1946. (b) Valle, A. R., and White, 
M. L., Jr.: Thoracic Gastric Cyst, Ann. Surg. 123:377-383, 1946. 
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to be opposite the twelfth dorsal vertebra anteriorly. This represented the abdominal 
portion of the cyst. That there was no communication with the gastrointestinal 
tract is amply demonstrated by the fact that roentgenograms taken months later 
reveal no change in position or diminution in quantity of the contained opaque 
material. The patient has steadfastly refused to permit the excision of the abdominal 
portion of the cyst. 


Microscopically, tke cyst lining consisted of tall, pseudostratified, mucus- 
producing and ciliated epithelium? with numerous areas of squamous metaplasia. 
The wall was made up of smooth muscle disposed to form an inner circular and 
an outer longitudinal layer. In other areas the epithelium was missing, being 
replaced by hemorrhagic granulation tissue, as evidence of a rather advanced 
ulcerative process. 

COMMENT 

Whereas it is not within the scope of this presentation to discuss at 
length the subject of cysts of the mediastinum, certain pertinent points 
from the numerous excellent reviews 


8 


of this subject are worthy of 
emphasis. It is generally conceded that cysts such as those herein 
described are the result of developmental anomalies. The region in the 
embryo which is primarily implicated as the site of their origin is the 
foregut. Since it is this region that gives rise to the lung bud as well 
as to a portion of the alimentary tract, the possibility of an aberrant 
structure reproducing in its own differentiation elements characteristic 
of either or both systems seems plausible. Cells originating from 
a more primitive region in the embryo may well be capable of duplicating 
both types of elements. This surmise can explain the occurrence of 
“bronchiogenic” cysts as well as of cysts of enteric origin. 

Among the various explanations for the occurrence of such anomalies 
we should cite the twinning theory which cannot be proved, the diver- 
ticulum theory of Lewis and Thyng,’® the vacuolation theory of Sir 


Arthur Keith’! and the organizer hormone theory of Needham ™ as 


7. Smith, R. E.: A Case of Mediastinal Dermoid Cyst in Infant, Guy’s Hosp. 
Rep. 80: 466-469, 1930. Staehelin-Burckhardt, A.: Uber eine mit Magenschleimhaut 
versehene Cyste des Oesophagus, Arch. f. Verdauungskr. 15:584-603, 1909. 

8. (a) Ladd, W. E., and Scott, H. W., Jr.: Esophageal Duplications or 
Mediastinal Cysts of Enteric Origin, Surgery 16:815, 1944. (b) Olenik, J. L., and 
Tandatnick, J. W.: Congenital Mediastinal Cysts of Foregut Origin, Am. J. Dis. 
Child. 71:466-476 (May) 1946. (c) Ehler, A., and Atwell, S.: Gastric Cyst of 
Mediastinum, J. Thoracic Surg. 17:809-820, 1948. 

9. Rudneck, D. J.: Developmental Capacities of the Chick Lung in Chorio- 
Allantoic Grafts, Exper. Zool. 66:125, 1933. 

10. Lewis, F. T., and Thyng, F. W.: Regular Occurrence of Intestinal 
Diverticula in Embryos of Pig, Rabbit and Man, Am. J. Anat. 7:505, 1907. 

11. Keith, A.: Human Embryology and Morphology, ed. 5, Baltimore, William 
Wood & Company, 1933. 


12. Needham, J.: Developmental Physiology, Ann. Rev. Physiol. 1:63-80, 1939. 
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well as the proposal of Black and Benjamin‘ that these so-called 
gastroenteric cysts were the vestigial intrathoracic remains of the 
vitelline veins. 

Bremer * stated that the right pleural cavity is usually the one 
invaded. The “torsion of the stomach with the dorsal wall to the left 
is continued along the esophagus for some distance; and the anti- 
mesenteric or ventral surface of the esophagus along which the diverti- 
culum develops points slightly to the right.” The eventual position of 
the cells depends on the growth and descent of the gastrointestinal and 
respiratory tracts. In 21 of the 27 patients operated on and reported 
by Ehler and Atwell,*© the protrusion of the cyst was into the right 
hemithorax. 

Symptoms vary widely.'* In some cases the cysts have been asymp- 
tomatic, but more often they manifest themselves by causing distur- 
bances characterized by (1) pressure, causing brassy cough, dyspnea or 
stridor; (2) involvement of the superior laryngeal nerve; (3) dys- 
phagia; (4) tightness and fulness in the thorax; (5) edema and cyano- 
sis of the chest and head due to pressure on the superior mediastinum ; 
(6) pain due to distention or ulceration of the cyst wall, and (7) hemop- 
tysis due to pulmonary compression with associated pneumonia or 
perforation of the cyst into lung substance. 

We are considering the present examples as duplications of the 
esophagus, belonging, therefore, to the enteric or gastroenteric class 
of cysts. The first case is characteristic of such lesions, its epithelium 
having a tendency to form glands resembling those of the intestine. 
Whereas the epithelial lining of the cyst from the second case exhibited 
no such clear tendency to reproduce a gastric or intestinal pattern of 
architecture, its generally tubular form, indistinguishable grossly from 
the esophagus, and the fact that it extended from the neck to well below 
the diaphragm should mark it as being a near perfect example of 
esophageal duplication. 

The indication for surgical removal of such mediastinal lesions in 
infants and children is rather urgent even in the absence of pressing 
symptoms such as were manifest in the first case. The possibility of 
erosion of the cyst because of peptic activity by its secretions, with conse- 
quent rupture, has been pointed out by others. That such cysts are 
capable of producing death by some such process can be deduced from 
the fact that gastric cysts in adults are indeed very rare, it being 
presumed, therefore, that those persisting into adult life lack such 
properties. 


13. Black, R. A., and Benjamin, E. L.: Enterogenous Abnormalities: Cysts and 
Diverticula, Am. J. Dis. Child. 52:1126-1137 (May) 1936 

14. Gray, H. K.; Shepard, D. V., and Dockerty, M. B.: Mediastinal Ganglio- 
neuroma, Arch. Surg. 48:208-213 (March) 1944. Ladd and Scott.%@ 
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In an adult there is ample justification for removal of the mediastinal 
mass for which a clear etiologic diagnosis cannot be made. Even though 
the possibility of peptic activity is rather remote in suspected cases of 
cystic lesions, ulceration can occur nonetheless, as was seen in the sec- 
ond case. 

Usually the removal of the cyst in its entirety can be carried out 
at the original exploration, but complete removal is sometimes not 
possible because of intimate adherence of the cyst wall to some con- 
tiguous structure of an indispensable nature.*” In our second case it 
could not be done because of the extension far below the diaphragm, 
which is rather a unique situation, 

Destruction of any mucosa left behind when a complete operation is 
impossible has been resorted to '® and is recommended. In our case the 
exposure afforded by the original thoracotomy was not deemed ade- 
quate to manage safely the subdiaphragmatic extension demonstrated. 
The evacuation of the distal remnant of the cyst, the amputation of 
the thoracic portion flush with the diaphragm and the closure of this 
stoma in such fashion that it could later be coned out of the diaphragm 
from below without requiring any exposure from above seemed to solve 
the problem adequately. The presence of a Levin tube in the normal 
esophagus was comforting indeed when the lower portion of the cyst 
(which was grossly indistinguishable from the esophagus) was cut. 


SUMMARY 


The current opinions concerning cystic lesions in the mediastinum 
of alimentary tract origin (esophageal duplication) are briefly reviewed. 
Two examples of esophageal duplications are reported. One occurred 
in a 2 year old girl and produced severe symptoms. It arose from the 
superior mediastinum and encroached on the root of the neck, not being 
therefore entirely intrathoracic. The other lesion occurred in a 25 year 
old white man and was asymptomatic but was further unusual in that 
it extended from the neck through the entire length of the mediastinum, 
paralleling the esophagus, and on into the abdomen through a hiatus 
of its own. 


15. Ladd, W. E., and Gross, R. E.: Surgical Treatment of Duplications of the 
Alimentary Tract, Surg., Gynec. & Obst. 70:295, 1940. 





DUPLICATIONS OF THE INTESTINAL TRACT IN INFANTS 


H. CALVIN FISHER, M.D. 
DENVER 


UPLICATIONS of the alimentary tract in infants present problems 

in regard to the cause, diagnosis and therapy which still remain 
the subject of some controversy. They are congenital malformations 
which have been described in the literature as enterocystoma, entero- 
genous cysts, giant diverticula, ileum duplex, inclusion cysts, enteric 
cysts and duplications of the alimentary tract.’ 


CHARACTERISTICS OF DUPLICATIONS 


In the region of the ileocecal valve, the commonest site for their 
appearance, duplications appear as cysts in the mesentery without 
continuity with the ileum or as an outpouching or diverticulum, opening 
into the small intestine. This is in distinction to Meckel’s diverticula, 
which are situated on the antimesenteric border of the intestine. 

The blood supply is usually common to the duplication and the 
contiguous bowel (fig. 1). If a cyst is present (cases 1 and 2, table), 
the contents may vary from a sterile, mucoid, hemorrhagic fluid to pus 
containing colon bacilli. If there is a diverticulum with communication 
with the intestinal tract, the opening occurs on the mesenteric side of 
the small intestine and usually contains gastric mucous membrane. Two 
cases similar to case 3 of this series have been reported in the literature. 
One was described as a case of an intestinal diverticulum 18 inches (46 
cm.) proximal to the ileocecal valve located within the mesentery of the 


ileum and containing intestinal and gastric mucosa.2 The second case 


From the Surgical Service Children’s Hospital. 

Cases 1, 2 and 4 are reported by the generosity of Dr. George Packard, Den- 
ver, Colo. 

Read, at the Seventh Annual Meeting of the Central Surgical Association, 
Chicago, Feb. 18, 1950. 

1. (a) Ladd, W. E., and Gross, R. E.: Duplications of the Alimentary Tract, 
in Abdominal Surgery of Infancy and Childhood, Philadelphia, W. B. Saunders 
Company, 1941. (b) Tedesco, V. E., and Connell, J. H.: Enteric Cyst, Am. J. 
Surg. 74:226 (Aug.) 1947. 

2. Troll, M. M.: Aberrant Pancreatic and Gastric Tissue in the Intestinal 
Tract, Arch. Path. 38:375 (Dec.) 1944 
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was described as one of intramesenteric diverticulum arising from the 
ileum and containing in its wall gastric mucosa as well as a polyp covered 
with similar epithelium. This intestinal duplication was associated with 
two mediastinal cysts, containing gastric mucosa in addition.* 

The wall of duplications may exhibit all the intestinal layers.‘ Cysts 


may, however, be subserous, submucosal or intramural in location and 


may have a portion of the normal wall lacking.’ Case 4 is an example 
of a submucosal cyst with muscular layers lacking. This probably does 
not represent a true duplication. 


Summary of Four Cases Reported* 





Size of 
Duplication 


Type of Type of Predceminating 
Case Age Duplication Mueous Membrane Symptom Treatment Result 


1 7 days Cyst lined ,em. x 2 em. Obstructive Resection of Recovered 
with symptoms small intestine 
mucous Unidentified with vomit Lateral 
membrane ing and anastomosis 
liquid stools 
9 days Cyst lined 1.5 em. x lem. Obstructive Resection of Recovered 
with symptoms small intestine 
mucous Small intestine with vomit Lateral 
membrane ing and anastomosis 
liquid stools 
5 mo. Duplication 13 em. X 3 em, Intermittent Resection of Recovered 
with commu x 2m. pain small intestine 
nieation with Tarry and 
smallintestine Gastrojejunal bloody stools Combined 
thoracic and 
abdominal 
removal of 
duplication 
Small cysts 0.5 em, xX 0.4. em. Bloody stools Transenteriec Recovered 
lined with x 1.0 em, with vomiting removal of 
mucous = cystic tumor 
membrane Enteric 


5 mo. 


No muscular 
layer 


*In case 4 there was not a duplication but a simple enteric cyst without muscular coats in 
the wall. 


ETIOLOGY 
The exact etiology is unknown. The most plausible theory has 
developed as a result of work by Lewis and Thyng on pig, rabbit and 
human embryos." These investigators observed nests of epithelial cells 


3. Rosenburg, S. A.: Enterogenous Cysts at Ileocecal Junction, Ann. Surg. 
119:873 (June) 1944. 

4. Mehn, W. H., and Morrow, W. J.: Enterogenous Cyst of Ileocecal Region, 
J. Pediat. 28:605 (May) 1946. 

5. Pachman, D. J.: Enterogenous Intramural Cysts of the Intestines, Am. J. 
Dis. Child. 58:485 (Sept.) 1939. 

6. Lewis, F. T., and Thyng, F. W.: The Regular Occurrence of Intestinal 
Diverticula in the Embryos of the Pig, Rabbit and Man, Am. J. Anat. 7:505, 
1908. Ladd and Gross.1@ 
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occurring along the esophagus, stomach and intestinal tract separated 
from or in continuity with these alimentary structures. The evidence 
presented favors the belief that these groups of cells are the precursors 
of duplications. 
SYMPTOMS 
The three cysts herein reported were all small. They all occurred 
in infants under 1 year of age. In two instances, symptoms began 
shortly after birth. The symptoms attracting attention to these infants 
with duplications may be divided into four categories: 
Symptoms of intestinal obstruction. 
Vomiting associated with loose watery green stools. 
Intermittent pain causing the infant to cry out from time to time. 
Bleeding per rectum. 
In addition, an abdominal tumor may sometimes be palpated. 
Bleeding may occur into the peritoneal cavity as well as into the bowel. 


TREATMENT 

Dehydration, loss of weight and abnormalities in the blood con- 
stituents all suggest the importance of adequate preoperative preparation. 
This, of course, includes a study of the blood chemistry, with complete 
restoration of fluids, protein and electrolytes as soon as possible. Such 
restoration is accomplished at Children’s Hospital in Denver by the 
immediate introduction of a polyethylene tube into the great saphenous 
vein. 

Four possibilities exist as to the choice of surgical treatment. First, 
the duplication may be enucleated. This is the simplest type of treatment 


and therefore the most desirable. However, the procedure may be 


extremely difficult if not impossible in most cases because the common 
wall existing between the duplication and the normal intestine makes 
it difficult to separate the two without injuring the bowel (fig. 1). 
Similarly, the blood supply to the normal intestine frequently courses 
over the surface of the cyst, and attempts to resect the cyst alone may 
cause necrosis of the bowel if the vessels are injured.’ Successful 
enucleation of the cyst without bowel resection has been reported in the 
literature, however, and should be utilized when possible. 

Secondly, the cyst may be marsupialized.* Such a procedure may 
require multiple operations but is advantageous in that resection of the 
bowel is avoided. 

The third choice is that of changing the cyst into a diverticulum by 
anastomosing it with the intestine.’ This has been successfully accom- 

7. Hudson, H. W., Jr.: Giant Diverticula or Reduplications of the Intestinal 
Tract, New England J. Med. 213:1123 (Dec.) 1935. Ladd and Gross. 
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plished but is not necessarily of permanent benefit since hemorrhage and 
other complications may develop later if the cyst is not removed. 

Resection of the adjacent segment of intestine together with the cyst 
probably is the most practical and most successful method of treatment. 
This operation was used successfully in cases 1 and 2, whereas in case 
3 a combination of temporary marsupialization and intestinal resection 
was carried out. Intestinal resection in infants is not associated with 
the high mortality previously experienced. In the past five years at 
Children’s Hospital, Denver, there have been 23 intestinal resections, 
with one death, or a mortality rate of 4.3 per cent. Intestinal resection, 
then, is the treatment of choice in most instances for duplications within 
the abdomen. 


Bowel 
jumen 


t 
Common, acteciel Cys 
su o cys 
<4 weil of 
intestine : 


\ 
Cross-section 
Fig. 1—A diagrammatic sketch showing the usual relation of the duplication 


cyst to the intestine. The common blood supply is illustrated. 


Case 4 was an example of an enteric cyst associated with intussuscep- 


tion. After reduction of the intussusception, the infant was treated by 


transenteric removal of the polypoid tumor containing the cyst. Complete 
recovery followed. 
REPORT OF CASES 

Case 1—D. L. T. was admitted to the Hospital on Jan. 15, 1946, at the age of 
7 days. Since birth he had had intermittent vomiting, sometimes projectile in 
nature although some of the feedings were apparently retained. Bowel movements 
had always been green and liquid in character. The child had not cried or been 
fretful 

Physical Examination.—The temperature was 98.0 F. and the weight 5 pounds, 
12 ounces (2.7 Kg.). The child presented the appearance of a normal child of his 
age. The abdomen was not distended. No masses could be felt. No peristaltic 
waves appeared, but normal intestinal noises could be heard. 

Laboratory Data.—Examination of the blood on January 15 revealed 5,240,000 
red blood cells, with 15.5 Gm. of hemoglobin, and 9,800 white blood cells, 42 per 
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cent filamentous forms, 6 per cent nonfilamentous forms, 3 per cent eosinophils 
and 49 per cent lymphocytes. Urinalysis showed no albumin or sugar present, 
occasional hyaline, granular and white blood cell casts were seen and there were 
100 to 150 white blood cells per high-powered field. Prothrombin activity in the 
blood was computed as 73 per cent of normal. 

Roentgen Findings——A flat plate roentgenogram of the abdomen revealed gas 
in the small intestine, colon and rectum. The gas patterns were not unusual, and 
the amount was normal for an infant of this age. There was evidently no com- 
plete obstruction. The liver was of normal size. 

Operation—Through a right rectus incision a tumor was found in the middle 
portion of the small intestine. It was obstructing the intestinal tract, as dilated 
bowel was observed proximal to the tumor and collapsed bowel distal to it. 
Resection of 3 inches (8 cm.) of small intestine was accomplished, including the 
tumor, and a lateral anastomosis was performed. 

The patient was discharged on the nineteenth postoperative day after an essen- 
tially uneventful convalescence. 

Gross Description—The specimen is a segment of resected small intestine mea- 
suring 8.5 cm. in length. It is fusiform in shape and measures 2.5 cm. in diameter 
in the midportion. The extremities measure about 1 cm. and 8 mm. The serosa is 
not injected. It appears blister-like and feels tense in the expanded portion. The 
greatest tensity is opposite the mesenteric attachment. Cut section reveals a cystic 
lesion adjacent to the mesentery, and the lumen of the bowel crosses over the cyst 
away from the mesentery. The lumen is narrowed to about 3 mm. over the lesion. 
The cyst is 3 cm. in length and 2 cm. in diameter. It has a smooth glistening 
lining and contains viscous clear fluid. 

Microscopic Description—The sections present the structure of the small intes- 
tine. This is present both in the cyst and in the other portion. The cyst has a 
mucosa, submucosa and circular and longitudinal muscle coats. The mucosa has 
undergone pressure atrophy and in places is entirely denuded of epithelium. The 
wall of both the cyst and the intestine is infiltrated mildly with polymorphonuclear 
cells. 

Histologic Diagnosis —The diagnosis was congenital duplication of the small 
intestine. 


Case 2.—R. K. was admitted to the hospital on Jan. 29, 1945, at the age of 9 


days. He was apparently well during the first six days of life, but three days 


prior to his admission he had two loose green stools and his temperature became 
elevated to 102 F. The day before admission he began to vomit everything given 
by mouth. There were no stools after the vomiting started. 

Physical Examination.—The temperature was 100.2 F. The child appeared to 
be normal in every way and not to be ill or dehydrated. The abdomen was soft; 
there was no distention, and no masses or organs could be palpated. 

Laboratory Data—Examination of the blood revealed 5,100,000, red blood cells, 
with 15.5 Gm. of hemoglobin, and 14,800 white blood cells, with 61 per cent lympho- 
cytes in the differential smear. 

Roentgen Findings —A flat plate roentgenogram of the abdomen on the day 
of admission showed a number of segments of small bowel containing gas in step 
ladder fashion; there was also gas in the colon and rectum. 

Hospital Course.—Gastric intubation with suction and intravenous administra- 
tion of fluids were started on the patient’s admission, and five hours later he was 
taken to surgery. 
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Operation.—Through a right rectus muscle-splitting incision, the abdomen was 
opened. An obstruction was found midway along the ileum. In the attempt to 
explore the obstruction, the bowel was entered so that it was thought best to 
resect the involved bowel. This was done and a side to side anastomosis per- 
formed. After this procedure, the child made an uneventful recovery. 

Gross Description——The specimen is a segment of intestine. It measures 7 cm. 
in length and is not present as one uninterrupted segment but rather, because of 
adhesions, forms a matted mass requiring dissection to determine the lesion. At 
one extremity the lumen is expanded to about 2 cm. in diameter. This expanded 
portion makes up about 1.5 cm. of the linear extent of the specimen where it ends 
in a sharp constriction of the bowel diameter. This makes the distended portion 
from the lumen side funnel shaped, and in the depth of the funnel an opening about 
3 mm. in diameter is continuous with the lumen beyond this point, which averages 
about 8 mm. in diameter. 

At the mesenteric attachment a cystlike lesion is found which is separate from 
the bowel lumen. This is about 1.5 cm. in length and 1 cm. in diameter. It has 
a muscle wall, a serosa and a mucous membrane but has no connection with the 
lumen of the other segment. Adhesions between this structure and the bowel 
segment at the point of stenosis caused sharp angulation in the canal of the main 
segment. The gross impression is that two lesions are present, one stenosis and 
the other duplication. 

Microscopic Description—The sections from the closed segment show a com- 
plete wall including serosa, longitudinal muscle, circular muscle, submucosa and 
mucous membrane. The mucous membrane has the structure of the small intes- 
tine including crypts and villi. 

Histologic Diagnosis—The diagnosis was congenital stenosis and duplication 
of the small intestine. 

Case 3.—-T. A. E., a 5 month old white boy, entered Children’s Hospital, 
Denver, on May 19, 1948, because of marked pallor and tarry and bloody stools. 
At birth, the patient weighed 8 pounds 14 ounces (4 Kg.), and his development was 
without aberration until the age of 34% months. At that age, he suddenly became 


irritable at regular intervals varying from 45 minutes to two hours. Periodically, 


day and night, he would draw his thighs on his abdomen and cry as if in acute 
pain. The mother felt that feeding seemed to quiet the infant. In the first 48 
hours after the onset of the irritability the patient passed one or two tarry stools. 
There were two more episodes of tarry stools from the time of the first ones until 
his admission, and in addition there were only two or three days when he was free 
of distress in the same interval. The appetite remained good, and there was no 
vomiting or diarrhea. 

Except for the attacks of pain and the appearance of tarry and bloody stools, 
the only other outward evidence of illness was a gradual increase in pallor that 
became much more noticeable during the two days preceding his admission to the 
hospital. He had had no infections, the diet was generous and vitamin supplements 
were given in adequate amounts. The family history was not pertinent. 

Physical Examination—Examination revealed a pallid, irritable infant weigh- 
ing 14 pounds 14 ounces (6.8 Kg.). His general development was good and his 
nutritional state excellent. No significant abnormalities were detected except the 
marked pallor, periodic irritability and a pulse rate of 164 per minute. Digital 
rectal palpation revealed no mass, and the examining finger was covered with a 


dark brick red, soft stool with mucus 
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Laboratory Data.—The initial red blood cell count was 2,870,000 with 4.1 Gm. 
of hemoglobin, and the white blood cell count 17,450, with 74 filamented and 1 
nonfilamented polymorphonuclear cells and 25 lymphocytes. The reticulocyte count 
was 6.6 per cent, and there were 6 nucleated red blood cells per 100 leukocytes. 
The urinalysis and the serologic tests for syphilis gave normal reactions. 

Hospital Course—The patient was given a blood transfusion soon after his 
admission. Later the same evening he was seen in surgical consultation. Roent- 


gen examination of the gastrointestinal tract was advised, and the next day this 


‘ 
Fig. 2——The thoracic portion of the duplication as it appeared preoperatively 
Note the hemivertebrae. 


examination revealed an unusual opacity in the right hemithorax (fig. 2). Herni- 
ation of the diaphragm with other congenital anomalies was then considered, and 
an exploratory laparotomy was performed on May 22, 1948. <A duplication of the 
intestinal tract was discovered with an ulcer in the ileum (fig. 3), which was the 
apparent site of the bleeding \ segment of ileum at the junction of the duplica 
tion with the ileum was resected, with side to side anastomosis (fig. 4.4), and the 
freed end of the duplicated bowel was marsupialized. An instrument introduced 


into the stoma before marsupialization traversed a canal which extended retro- 
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peritoneally behind the liver up into the thorax. The conclusion was that the 
duplication was connected with the radiopaque body in the right thoracic cavity 
(fig. 4B). 


Fig. 3.—Photomicrograph showing the peptic ulcer located at the junction of 
the duplication with the ileum. 


Segment of ileurn 
and duplication 


remove 
Uleerations a 


as 


First operation 


A 


Fig. 4.—A, that portion of the duplication and ileum removed at the first 
operation; subsequent side to side anastomosis performed. 8, the duplication and 
other abnormalities as they existed at the time of the first operation. 


On the second postoperative day, bile began to appear in the drainage from the 
region of the marsupialized stoma. Methylene blue given orally promptly appeared 
at the external opening. lodized oil introduced under the fluoroscope into the 
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marsupialized stoma filled the organ in the right side of the thorax (fig 5). Waves 
of peristalsis could be seen from time to time during the filling. No connection 
with the alimentary tract was demonstrated. Drainage of ingested nutrients and 


Fig. 5.—A, iodized oil injected into the marsupialized stoma after first operation 
Note the contraction of the muscular wall. B, iodized oil in the duplication injected 
into the marsupialized stoma after the first operation. An appreciable amount of 
the iodized oil has already been expelled. 
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Fig. 6.—A, the fistula as it existed at the time of the second operation. B, 
portions of duplication removed at third and fourth operations. 


bile continued from the stoma, and loss of blood from erosion of the abdominal 
wall was extensive. Daily transfusions were given through the indwelling polyeth 
ylene catheters, but because of the persistent hemorrhage and loss of feedings, it 
was decided to reexplore on June 2, 1948. On May 29 evidence of a respiratory 
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infection had appeared, and on the morning of operation the respiratory rate was 
124 per minute and the pulse 164 per minute. He was placed in oxygen, and other 
supportive measures were given. The bleeding was so profuse that there was no 
choice but to operate. Exploration was performed and a duodenal fistula about 6 
inches (15 cm.) distal to the pylorus was found and closed (fig. 6A). The open- 
ing of the fistula was found alongside the marsupialized stoma and was presumed 
to have resulted from erosion of hydrochloric acid from the stoma of the duplica- 
tion. The edges of the duplicated bowel were again sutured to the skin, and 
thereafter there was no loss of duodenal or stomach contents until shortly before 
the last surgical procedure. 

After the second operation the patient’s condition improved, though the secretion 
from the stoma of free hydrochloric acid of 0.115 normality continued to erode the 
abdominal wall despite all attempts at preventive therapy. 








Fig. 7—The gross appearance of the lining of the duplication. Note the resem- 
blance to the rugae of a normal stomach. 


On June 18, 1948, he was considered ready for thoracic exploration to remove 
the duplicated stomach from the chest. Through the bed of the tenth right rib 
the duplication above the diaphragm was removed (fig. 7) and the lower end closed 
and allowed to retract into the abdomen. Postoperatively the patient did fairly 
well, but oozing continued from the wound. On June 26, 1948, the final operation 
was performed and the remaining segment of the duplicated intestine was isolated 
and removed (fig. 6B). Thereafter, his course was one of rapid improvement. 
Gastrointestinal function and roentgen patterns seemed within the limits of normal 
(fig. 8), and he was dismissed on July 13, 1948, weighing 15 pounds 1 ounce 
(0.8 Keg.) 

Pathologic Specimen of First Operation—Gross Description: The specimen 
consists of a 12 cm. length of small intestine with attached mesentery. The cir 
cumterence is approximately 4cm. Between the leaves of the mesentery, a duplicate 
intestinal tube is noted. The latter has a complete wall including longitudinal and 


circular muscle coats, submucosa and mucous membrane. The muscle coats of the 


duplicate and the primary intestinal tube are intimately joined. The duplicate ends 
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by communicating with the intestine at one extremity and has an amputation stump 


at the other. A typical peptic ulcer with a base made up of firm gray scar tissue 
extending into the preperitoneal fat is located about: 3 cm. from the amputation 


Fig. 8.—The chest as it appeared after the 
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Fig. 9.—A, specimen removed at the first operation. A probe is shown passing 


through a segment of the duplication. An ulcer is apparent at the junction of the 
duplication with the ileum. B, the thoracic portion of the duplication. 





extremity and causes a second communication with the lumen of’ the bowel 
(fig. 9 A) 
Microscopic Description: The sections confirm the diagnosis of the lesion as a 


duplicate with complete wall. Jejunal mucosa is found mixed with gastric mucous 
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membrane with pyloric glands. The peptic ulcer has a dense fibrous base. At one 
margin of the ulcer an island of ectopic pancreatic tissue is noted. Intestinal 
mucosa overlies the pancreatic nodule. Gastric mucosa is found adjacent. 

Diagnosis: The diagnosis was duplication of the small intestine, peptic ulcer 
in the duplicate, ectopic gastric mucosa and ectopic pancreatic tissue. 

Pathologic Specimen of Third Operation—Gross Description: The specimen 
consists of a bettle-shaped sac measuring 7.5 by 3.8 by 1.5 cm., with an opening 
at the neck 1.8 cm. in diameter (fig. 9B). The surface is approximately one third 
covered by a smooth, glistening gray membrane, the remainder by pink-red fibrous 
tissue. Beneath this is pink-gray regular tissue resembling a smooth muscle coat. 
There is a 0.4 by 0.8 cm. flat, oval, soft lymph gland on the surface. The sac is 
lined by velvety mucosa showing transverse elevated regular folds separated by 
depression. The mucosa is pink-gray and shows no ulceration. The lumen contains 
approximately 5 Gm. of dark, soft blood clots. 

Microscopic Description: The lesion has a wall made up of serosa, longitu- 
dinal muscle coat, circular muscle coat, submucosa and mucous membrane. The 
mucous membrane has the histologic pattern of the stomach (fig. 10). There are 
no areas of ulceration. 

Diagnosis: The diagnosis was duplication of the gastrointestinal tract. 

Pathologic Specimen of Fourth Operation—Gross Description: The specimen 
consists of a cylindric structure measuring 6.0 by 3.0 cm. One section is closed by 
a suture. The surface is partially covered by smooth, glistening membrane, at 
one end by deep red adhesions. The latter end shows firm areas of fibrosis. The 


mucosal surface shows velvety smooth gray mucosa and longitudinal elevated folds. 


The mucosa is intact. 

Microscopic Description: The sections of this lesion have the same architecture 
as that of the specimen just described. The mucous membrane of this portion is 
gastric in type. There is an area of ulceration at the fistulous opening. This has 
a granulation tissue base. 

Diagnosis: The diagnosis was duplication of the gastrointestinal tract and 
diaphragmatic hernia. 

Comment.—All departments of the hospital participated in the care of this 
patient, and careful chemical checks were made by the laboratory. An interesting 
summation of the parenteral fluid intake disclosed that during his 56 days of 
hospitalization he received a total of 21,178 cc. of solutions, among which were 
1,250 cc. of blood plasma, 3,390 cc. of whole blood, 4,500 cc. of 5 per cent amigen® 
and 5 per cent dextrose and 11,573 cc. of 5 per cent dextrose in water or saline 
solution. 

Case 4—S. M. H., an 8 month old white girl, was admitted to Children’s 
Hospital on June 7, 1948. At the age of 514 months she had spent 10 days in the 
hospital because of an acute episode of diarrhea and vomiting of unknown cause. 
Vomiting and restlessness had begun on the morning of the day of admission. 
After an enema she passed blood and mucus per rectum but no stool. 

Physical Examination—She appeared acutely ill, lethargic, irritable when 
aroused and moderately dehydrated. Her temperature was 101.6 F. by rectum. 
The abdomen was scaphoid, the liver margin was palpable and there was a mass 
about 3 by 10 cm. paralleling the long axis of the body which could be felt in the 
region of the ascending colon. Nothing abnormal could be felt on rectal 


examination. 
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Laboratory Findings—The blood count revealed 4,140,000 red blood cells, with 
12 Gm. of hemoglobin, and 12,000 white blood cells. The differential count showed 
42 per cent filamentous forms, 15 per cent nonfilamentous forms and 32 per cent 
lymphocytes. The urinalysis revealed acetone (1 plus), with no other abnormalities 
Roentgen Findings.—A roentgenogram of the abdomen taken on the day of 


admission revealed no abnormal findings. 


oye 


Fig. 10.—A, section of the wall showing secretory and mucous glands in 
addition to a portion of the muscular layer (case 3). B, mucous and secretory 
glands similar to the arrangement seen in the normal stomach 


Operation—The child was operated on on June 8, 1948. An intussusception of 
ileum into ileum was found 8 inches (20 cm.) proximal to the ileocecal valve 
extending to the hepatic flexure. A nodule-like papilloma could be palpated in the 
wall of the ileum at the starting point. The intussusception was reduced, and 
through a longitudinal incision in the ileum the tumor was removed. Resection 
was avoided. The postoperative course was uneventful, and the child was discharged 
eight days later. 
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Pathologic Diagnosis——Gross Description: The specimen consists of a disk- 
shaped mass of soft tissue measuring 0.3 by 0.4 by 1.0 cm. The convex surface is 
covered by irregular, dark red mucous membrane, with slight erosions in the 
central portion. The opposite surface is flat. It shows a soft, gelatinous white 
mass, with pinhead cysts containing mucoid white material on the cut surface. 

Microscopic Description: The sections present the wall of the ileum. The 
mucous membrane is intact, contains solitary lymph follicles and is highly inflamed. 
The surface of the dome portion shows necrosis and heavy infiltration with poly- 
nuclear leukocytes. The submucosa contains a multicystic lesion. The cysts are 
lined with typical enteric columnar epithelial cells which are completely differ- 
entiated and arranged in a single row. The cysts contain mucin. This is most 
likely a remnant of the omphalomesenteric duct. 

Diagnosis: The diagnosis was enteric cyst. 

Comment.—The duplication in this case is not typical of most duplications. The 
cysts lined with epithelium were present, but no muscular layers were identified. 
This polypoid structure within the ileum may have been a precursor of a duplication 
cyst. It is included in the series because of the similarity of symptoms, i. e., 
intussusception and blood in the stools, which have been reported in other 
duplications. 

Case 3 is unique in that it is an example of a duplication containing mucosa 
similar to normal gastric mucosa which secreted a fluid containing hydrochloric 
acid of 0.115 normality. Although the duplication opened into the ileum and 
apparently originated in the abdominal cavity, a portion of it was located intra- 
thoracically through a diaphragmatic hernia. A portion of the blood supply to 
the globular portion within the thorax apparently originated from thoracic vessels. 


SUMMARY 

1. Three cases of duplication in infants are reviewed. One instance 
of an enterogenous cyst which had no muscular layer in the wall and 
could not definitely be identified as a duplication is included. 

2. Three patients were treated successfully by intestinal resection 
and primary anastomosis. The fourth patient recovered after the 
transenteric removal of a polyp. 

3. The lesion in case 3, a complicated instance of intestinal duplication 
emptying into the ileum, was successfully resected after three laparo- 
tomies and one thoracotomy. Treatment included primary intestinal 
resection and temporary marsupialization of the stoma. Peptic ulcers 
associated with ectopic gastric mucosa and pancreatic tissue were 
identified in the region of the communication of the duplication with 
the ileum. 


4. Twenty-three cases of intestinal resection in children are reported, 
with 1 death. 


DISCUSSION 
OF PAPERS BY DRS. KEITH AND OTHERS, RACK AND ELKINS, POTTER AND HOLYOKE, 


LANGSTON AND OTHERS AND FISHER 


Dr. JAMEs T. Priestiey, Rochester, Minn.: I wish to comment on the paper 
presented by Dr. Rack. First, I should like to correct any false impression that 
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may have been left to the effect that Dr. Comfort and his associates perform sub- 
total and total pancreatectomy for chronic pancreatitis. It is true that there were 
several patients operated on in this manner some few years ago, but it has never 
been our common practice, and, in fact, I do not believe it has been employed in 
any case during the last six or seven years. 

Ordinarily we do treat the patient who has recurring attacks of acute pancreatitis 
with prolonged external biliary drainage of internal biliary drainage by the 
establishment of a biliary intestinal anastomosis. Procedures of this type are used 
for these patients with the hope that extensive damage to the pancreas caused by 
recurring acute attacks can be prevented. If something is done only to relieve the 
patient’s pain, no effort has been made to prevent recurring damage to the pancreas, 
which, as you know, frequently progresses to such a degree that both internal and 
external pancreatic insufficiency results. We reserve the operation of splanchnic 
section for the patient who has an advanced, chronic pancreatitis, the one who has 
constant daily pain and the one in whom the acute recurring exacerbations are not 
so marked. In these circumstances the pancreas usually has been pretty much 
destroyed. The patient’s main symptom, about which one can do something, is 
virtually constant pain. Of course, he may need to have treatment for diabetes or 
external pancreatic insufficiency also. 

In addition to chronic pancreatitis, a malignant tumor of the pancreas may cause 
severe pain. In recent years our neurosurgical colleagues have performed splanchnic 
section on some patients who had malignant pancreatic disease. In our experience, 
the relief of pain of pancreatic origin can be accomplished with splanchnic section. 
In other words, more extensive neurosurgical procedures have not seemed to be 
necessary. As regards relief of pain from cancer of the pancreas, it has been our 
observation that while the disease is confined to the pancreas or the immediate 
surrounding area the patient may get material relief from the splanchnic section. 
However, pain often develops later in the course of the disease as the process 
extends to involve other structures. 


Until recently we did these procedures in two stages. The patient would undergo 


abdominal exploration, and the surgeon would find what to him was an inoperable 


carcinoma of the pancreas. If the pain was severe a splanchnic section might sub- 
sequently be done on one or both sides, depending on the location of the pain. 
Recently Dr. Uihlein suggested that these two procedures might be combined. We 
had one recent patient in whom that was done. In other words, after the abdomen 
was opened and an inoperable condition found, the patient was turned on his side 
and a splanchnic section performed in order to save him an additional trip to the 
operating room. 

Our experience in treating patients in this manner has not been large, and 
methods and operations may change in the future. The relief of pain which has been 
afforded certain patients, however, has been most gratifying. 

Dr. Joun R. Parne, Buffalo: Dr. Tuttle may know more about this than I do. 
I see he is going to follow me, so I shall be brief. I think it is worth while recalling 
that before a meeting here in this city last October, my colleagues and I reported 
our experiences in the studies of the esophageal blood supply in some 46 dogs. 

We devascularized the upper part of the gastrointestinal tract from the hypo- 
pharynx down to the pylorus so that the only blood supply coming into the stomach 
was that derived from the right gastric artery and the right gastroepiploic arteries. 


PEE I Beret ot 
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There were several variations of our operations. In no case could we produce any 
necrosis or gangrene of the esophagus distal to the left of the azygos vein. 

In the course of these experiments we gave injections in several of the animals 
through the left gastric artery. We took roentgenograms of injected specimens in 
which barium mixture was used, demonstrating the intramural arterial supply of 
the esophagus and its collateral anastomosis with that of the stomach. I might 
suggest to Dr. Potter that a similar technic would be worth while trying in his 
postmortem specimens, 

On the basis of our information, two weeks ago a man of 68, who was 
emphysematous, with a carcinoma of the esophagus at the level of the clavicle 
was operated on. I availed myself of the opportunity at this operation to preserve 
the distal 3 or 4 inches (8 to 10 cm.) of the esophagus, leaving it attached to the 
cardia of the stomach. The stomach was brought up into the chest. The esophagus 
was liberated, the tumor freed and the preserved distal portion of the esophagus 
threaded up through the superior aperture of the chest in an end to end 
anastomosis performed in the neck. 

This was a long procedure. The patient died nine days after operation, from 
pulmonary and cardiac complications. However, he did live long enough to prove 
our point. At the time of autopsy the preserved portion distal to the esophagus 
was entirely viable. The suture line had not leaked, and healing was going along 
in a perfectly orderly fashion. 

Dr. WittiAM M. Tuttte, Detroit: We have had a considerable amount of 
experience with this type of experimental study, and our conclusions are the same 
as Dr. Paine’s. In other words, the blood supply of the esophagus is much better 
and much more adequate than it was ever previously thought to be. 

In the dog at least the right gastric artery can be injected after all the blood 
supply to the esophagus and to the stomach has been ligated, and the intramural 
vessels of the esophagus from the stomach up to well above the arch of the aorta 
will fill. 

We also have had some experience with end to end anastomosis of the esophagus, 
and at the present time we have performed it in six cases, with good healing in 
each instance. It has been unfortunate that of the six patients three have died from 
other causes. One was a small child who died approximately three months after 
the operative procedure. We have the specimen from this child. He died of a 
reaction to a blood transfusion which was given because of his sickle cell anemia. 
There was perfect healing and perfect function of the end to end anastomosis of 
the esophagus. The second was a young child who died for some unknown reason 
approximately two weeks after an end to end anastomosis for a congenital stricture 
or weblike formation in the esophagus; we also have that specimen, and there was 
perfect healing. The third was an old man who died some time after the end to end 
anastomosis had been done; the healing in that case also was good. 

I think we have to revise our feeling on the esophageal blood supply and also 
on the use of end to end anastomosis for certain small lesions of the esophagus. 

Dr. Howarp D. Cocswett, Tucson, Ariz.: I want to congratulate Dr. Fisher 
on the happy outcome in his case, and I should like to review a somewhat 
related case. 

It should be kept in mind that when there is one deformity other congenital 
deformities will probably exist in the same cases. A female infant, born on Jan. 16, 


1946, weighing 7 pounds (3 Kg.), was noted at the age of 2 weeks to have a larger 


than normal abdomen and had considerable pain at the time of bowel movements. 
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After leaving the maternity hospital she was first seen: by a physician when 
she was 7 weeks old. Examination at that time revealed a considerably distended 
abdomen. It was found that the insertion of a finger into the rectum was difficult. 
Roentgenologic studies at this time showed a large gas-containing sac displacing 
the abdominal contents to the right and apparently rising from the left pelvis. 

A cystogram showed the abdominal tumor apart from the bladder. A barium 
enema revealed displacement of the right sigmoid and descending colon. No com- 
munication was seen between the large bowel and the cyst. 

The patient was admitted to the hospital on April 13, 1946, at the age of 3 
months, at which time she manifested colic-like pain, increased distention and a 
temperature of 104 F. rectally. The diagnosis of partial intestinal obstruction and 
possible infection of a duplication cyst of the large bowel was made, and she was 
operated on. 

At the time of operation the cyst, about the size of a large grapefruit and 
occupying thé left lower quadrant, was seen displacing the sigmoid and colon 
toward the midline. The left tube and ovary and the left ureter lay over the 
surface of the cyst. It was found that purulent material had replaced the gas 
contents, and over 200 cc. of this material was aspirated from the cyst. The tumor 
was freed to the bifurcation of the aorta. At this time the patient’s condition 
appeared critical, and further dissection was not attempted. A small wound was 
made in the left lower quadrant and a portion of the cyst drawn through the 
abdominal wall for marsupialization. 

Postoperative roentgenograms made on May 22, 1946, after radiopaque material 
had been injected into the duplication showed no communication into the colon. 
The tube leading into the duplication was clamped off, and radiopaque material 
was injected into the rectum. No point of communication between the cyst and the 
bowel was seen. The next morning a catheter was inserted into the rectum in 
order to repeat the barium enema, and it was found that the catheter passed into 
the lower pedicle of the tumor, draining away the radiopaque material which had 
been instilled the afternoon before. Thus the point of communication of the 
duplication with the gut was finally established. 

An unusual aspect of this case was that there was some type of trap door 
valve mechanism which allowed passage of gas from the rectum into the duplication 
but prevented its escape from the duplication. It was not until the duplication had 
been decompressed that it was possible to introduce a tube of radiopaque material 
into the cyst from the rectum. 


It was planned to remove the mass when the child reached a more hardy age. 
The family, however, moved to Los Angeles in 1947, and in February 1948 Dr. 
Morton Nichols of that city reoperated on the patient after doing a colostomy and 
dissected the duplication down to its rectal entrance, which was found to have its 
attachment just above the rectal sphincters. At this time a left hydroureter was 
found, and at the last reports the patient was doing satisfactorily. Rectal dilation 
was being done regularly and a colostomy closure at a future date was planned. 
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Surgical Forum 


— 


DUODENOTOMY DURING SURGERY OF THE PANCREAS 
AND THE BILIARY TRACT 


The following questions were submitted to the Editorial Board: What are the 
indications for opening the duodenum during surgery of the pancreas and the biliary 
tract? What methods of opening and closing the duodenum do you employ? 
Have you encountered any morbidity from this procedure, assuming that no 
resection of the duodenum is carried out? The answers are summarized herewith. 

There seems to be general agreement that duodenotomy is not only important but 
is too seldom employed during surgery of the bile ducts and pancreas. While 
it should obviously not be used indiscriminately, there are definite indications 
which call for its employment. Surgeons should realize and study these various 
indications in sufficient detail beforehand so that the procedure may be carried out 
early during operation rather than late. Too often duodenotomy is performed as 
a measure of last resort after a prolonged period of repeated and unsuccessful 
attempts to pass a probe into the duodenum through the common bile duct or to 
dilate the ampulla. 

The technic of duodenotomy is fairly simple, a longitudinal opening being made 
along the antimesenteric border which can be extended in either direction. If 
possible, the opening is made directly opposite the ampulla, which is relatively 
easy when the tip of the probe is in the ampulla and can be felt at this point. 
Mobilization of the duodenum by division of its lateral peritoneal attachment is 
often an additional advantage. Closure of the opening can be made either in a 
transverse direction to avoid narrowing the lumen or in the same direction in 
which the opening was made. The danger of narrowing the lumen in the latter 
case is apparently remote. The hazard of a fistula after adequate closure is more 
theoretic than real except for the precaution that a drain should not be placed in 
the vicinity of the line of closure. 

During the course of operations on the biliary tract and pancreas, the following 
represent the various indications for duodenotomy. 

1. The presence of a stone impacted in the ampulla. The existence of such a 
stone may be known before operation in patients in whom a cholangiogram has 
revealed its presence. Cholangiograms taken during operation may also furnish 
positive evidence. In most cases, however, there are no roentgenologic data. 
While it is true that such stones can usually be detected and removed through 
the usual opening in the common duct, there is almost general agreement based 
on actual experience that this is sometimes impossible. In such cases the stone 
is readily extracted through the ampulla. The fact that a probe passes into the 
duodenum without difficulty is not absolute proof that a stone is not present. Indeed, 
when the patient has had symptoms and signs of intermittent biliary obstruction 
and exploration of the common duct is noncontributory, duodenotomy is indicated 
for visualization of the ampulla in search of such a stone. 


2. Other benign lesions at the ampulla. In the absence of stone or even of 
inflammation, sometimes only a small probe will pass the ampulla or dilation is 


difficult or impossible. By duodenotomy in such cases a variety of benign lesions 


have been found such as a polyp or a small lymphangioma. Removal of the 
obstructive lesion is simple and curative. 
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3. Stones in the pancreatic duct. Duodenotomy permits exploration of the 
pancreatic duct from which calcareous material or actual stones may sometimes 
be removed, with relief of pain. There is also evidence in the experience of some 
surgeons that so-called chronic relapsing pancreatitis with severe attacks of 
pain with or without stone is an indication for duodenotomy in that a spasm or 
stricture of the sphincter of Oddi as the causative factor can be found and 
corrected (see no. 6). 


4. Carcinoma of the pancreas or the lower common duct. Early lesions may 
often be detected only by opening the duodenum, particularly when no tumor can 
be felt by palpation. Even when a definite mass is palpated from the outside, 
duodenotomy is often diagnostically useful, first because it usually permits direct 
visualization of the lesion and second because one may thus obtain a_ biopsy 
closer to the region of the tumor than is possible through an incision made through 
the head of the pancreas without opening the duodenum. Thus duodenotomy will 
often more readily differentiate biliary obstruction due to chronic pancreatitis 
from that due to carcinoma. 

5. Location of distal common duct. Duodenotomy is often important in order 
to locate the distal end of the common duct in patients with traumatic stricture 
of the rest of the duct. It is sometimes difficult in the presence of extensive scar 
between the duodenum and the hilus of the liver to find the distal and retro- 
duodenal portion of the common duct, especially when it passes through the head 
of the pancreas. Much time can often be saved by locating the ampulla through a 
duodenotomy, inserting a probe in a retrograde fashion and thus mobilizing this 
portion of the common duct for end to end anastomosis with the central portion of 
the common duct or to the hepatic ducts. 


6. Stricture or spasm of the sphincter of Oddi. Many patients are operated on 
for the diagnosis and relief of intermittent jaundice and pain. Some of them have 


undergone a previous cholecystectomy without relief. The preoperative diagnosis 
in such cases is usually stone in the common duct, but no stone may be found. The 


term postcholecystectomy syndrome has been applied to these ecases in the past. 
Many of the patients are now known to have an increase in the blood amylase 
during the attacks, justifying a diagnosis of chronic relapsing pancreatitis. In other 
cases the assumption is made that symptoms are due to “biliary dyskinesia.” 
Although at operation in such cases it is possible with probes and dilators 
to detect the existence of a narrowing at the sphincter through exploration of the 
common duct, direct visualization of the ampulla by duodenotomy enables more 
positive information to be obtained. From the therapeutic point of view, moreover, 
exposure of the sphincter permits a plastic repair under direct vision, relieving 
obstruction at this point whether it is due to a stricture or to a spasm. While 
insufficient data have been accumulated to prove the efficacy of the procedure, there 
is considerable evidence that many patients can be relieved by this relatively 
simple method. Thus the operation competes with splanchnicectomy in such 


cases as a form of therapy for the relief of pain. 





A.C.M.IL. Forceps 


Precision of design and consiruction, with meticulous 
attention to detail and uncompromising excellence of 
workmanship distinguish these A.C.M.I. Forceps, made 
in our Own plants by American craftsmen from American 
materials. Each forceps possesses the inherent strength 
and durability characteristic of A.C.M.1. instruments. 
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A BETTER AND MORE USEFUL JOURNAL of industrial 
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publications. 


To the thousands of physicians who are directly or indirectly 
concerned today with medicine in industry, the new journal 
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to day experiences of physicians in industry; an_ excellent 
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YARDSTICK OF QUALITY 


...more than 20 years long! 


The name Deknatel has been recognized as 
the Yardstick of Quality in surgical silk for 
more than 20 years. The reason for this lies 
in the unusual tensile strength of the suture 
material — the constant uniformity of diam- 


eter — and its extreme pliability. Deknatel 
Surgical Silk is moisture and serum resistant 


— non-absorbable, non-capillary, and non- 
slipping. The unvarying quality and uni- 
formity of Deknatel Sutures have won the 
confidence of surgeons everywhere. J. A. 
Deknatel & Son, Queens Village 8, L.I., N.Y. 


Sold by Surgical-Hospital Supply Houses 


DEKNATEL surcGicat sutures 


The First and Still The First 
OTHER DEKNATEL PRODUCTS—DEKNATEL SURGICAL NYLON, MINIMAL-TRAUMA NEEDLES WITH ATTACHED SUTURES, NAME-ON BEADS 
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By L. V. Mulligan, M.D. 
St. Louis, Mo. 


The clamp employs the prin- 
ciple of isolating a segment of 
vein without completely occlud- 
ing the lumen. Only the por- 





tion of the circumference of the 
vein actually enclosed in the 
clamp must be mobilized. This 


makes the interruption of trib- 


utaries unnecessary and per- 








As described in Surgery 
Clinics October 1950 
mits the anastomosis at any level. 
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Johnson likes his 


mM NO faide medium rare... 


. .. and in a few days, perhaps, he can have them that way 
again. Meanwhile, because of surgery, critical or prolonged 
illness, nitrogen balance must be maintained intravenously. 
A job AMINOSOL does so well. 
AMINOSOL starts with one of the highest biologic value 
proteins, animal blood fibrin. In the hydrolysis, all the essentials 
are retained in the correct pattern for opti tissue repleti 
The recommended daily intake of amino acids for normal 
young adults—established by classic studies at the University 
of Illinois'—is more than met by 2000 cc. of AMINOSOL. 
And sterile, pyrogen-, antigen-free AMINOSOL is stable for 
two years or longer. 
When you administer AMINOSOL, too, you may take 
advantage of VENOPAK*, Abbott's sterile, disposable, versa- 
tile venoclysis unit. A strip of gum rubber tubing next to the 
needle adapter makes it possible to inject vitamin B complex 
or vitamin C during the infusion— without disturbing the patient. 
AMINOSOL is supplied in 250-, 500-, and 1000-cc. containers. 
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and Sodium Chloride 
0.3% Sol. 














Requirements of Man, F ederationProc., 
8:546, June (Abbott's Modified Fibrin Hydrolysate) 








During: the 


critical 
first 4 davs 


depend on 


~TIMED-ABSORPTION® CATGUT 


Because “timed-absorption” catgut (surgical gut) has a meas 
urable and predictable rate of digestion, demonstrated by ex 
tensive tests, it remains intact until the wound has gathered 
support of its own. Because “timed-absorption” catgut does 
not digest prematurely, it assures strength when needed most 
— during the critical first 4 days following major surgery. 


Processed by an exclusive Davis & Geck method embodying 
accurately graded degrees of tanning, “timed-absorption” cat 
Bevis & tock gut has an absorption curve that parallels the changing tissue 
Timed-Absorption Sutures conditions of healing. Resistance to digestion is maximal dur 
ing early repair. Later, when artificial strength is no longer 
required, dissolution is rapid and complete and no remnants 

of gut remain. 


Comparison of D & G “timed absorption” medium chromic 
catgut, size 0, with ordinary medium chromic size 0 catgut. 
Both types of catgut are suspended in a trypsin solution and 
weighted. Note that at the end of 30 hours D & G “timed 
absorption” catgut remains intact; the weight is still held 
suspended up to 90 hours. Contrast with an ordinary chromic 
catgut suture which has begun to digest and breaks under the 
slight tension created bv the weight at 30 hours. In human 
tissue all chromic sutures are digested more slowly, but the 
ratio between the two types remains the same. 


D&G catgut sutures have a special matte finish. They tie 
readily and do not slip at the knot. Pliability is exceptional 
and tensile strength, diameter for diameter, is guaranteed 
unexcelled by any other brand. No wonder so many surgeons 
agree on D&G. 


There isa D & G suture for every I ). A\ I Ss «& ( 1 EK C K e INC. 


surgical purpose. Available through 


: 57 WILLOUGHBY ST., BROOKLYN I, N. Y. 
responsible dealers everywhere. 

















Rapid Healing... 


of the intestinal anastomosis 
is facilitated by intensive 
preoperative and postoperative 


intravenous protein therapy. q 
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MODIFIED CASEIN HYDROLYSATE 


INTRAVENOUS AMINO ACIDS 


PARENAMINE is a high potency source of all the amino acids known 
to be essential for human nutrition. It provides rapid replacement 

of proteins lost through surgery, burns, injury, gastro-intestinal 

disease or inanition. 


6% solution supplied in bottles of 1000 cc. (60 Grams) 
ready for immediate use. 


15% solution in bottles of 100 cc. (15 Grams) to be diluted 
with dextrose or physiologic saline solution. 


Smoother Postoperative Recovery 


New Yorn, N.Y Winosor, ONT 


Parenamine, trademark reg. U.S. & Canada 





